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Trade Associations 


HE Attorney General in his annual 
report says: 


Practically every industry has its trade association 
Many of these are operating along lines that are 
entirely lawfu. and of considerable benefit to the 
members and the public; some are groping in the 
twilight zone of illegality; a few are wholly illegal. 


Any model of industrial organization 
that purposes the supplying of the necessi- 
ties of the people in the most direct, 
systematic and efficient way, involves 
organization and co-operation. 


The time has gone by when the safety 
of the consumer against extortion and 
profiteering lay in competition. 


In a simpler civilization, if the local 
shoemaker or butcher got extortionate 
there were others who were ready to under- 
take the supplying of his offended custom- 
ers at a fair profit. But there must be 
assurance of a more than ordinary return 
upon his investment to induce a capitalist 
to invest a fortune in a competitive attack 
upon an industry organized and installed as 
industries are organized and installed today. 


If the law of supply and demand is not 
dead, as Woodrow Wilson said it was, it is 
at least hamstrung. 


Just as we have come reluctantly to the 
conviction that regulated monopoly is 
better than disorganizing competition in 
the case of public utilities, so we shall 
recognize that the best utilization of our 
resources — financial, managerial and ma- 
terial —will come through big combinations 
of capital, brains and machinery, realizing 


the advantages of scientific planning, ex- 
pert management, only enough plant, and 
that of the highest efficiency, to supply the 
aggregate demand, reduced overhead and 
collective buying and selling. 


The problem is to restrict those entrusted 
with carrying out this administration of 
the public commissary to a fair return upon 
capital actually invested and a fair re- 
muneration for personal service actually 
rendered. 


Food and fuel and clothing and homes, 
with all that goes to make them, are as 
essential to the well being of a people as 
transportation, telephones and _ electric 
service, and the people are as much en- 
titled although apparently disorgan- 
izedly incompetent — to protect them- 
selves collectively against extortion in the 
one case as in the other. 





There is, happily, a growing sense on 
the part of the leaders of industry of their 
responsibility for service. The better class 
of trade organizations are manifestations 
of this. I know some of them intimately 
and have a first hand appreciation of the 
good that comes from fraternal co-opera- 
tion in those aspects of a business which 
concern its general welfare, over-all ef- 
ficiency and better service to its patrons. 
Such activities should not be hampered by 
restrictions made 


necessary by more 

selfish and less con- 

scientious combina- CO 

tions. ’ . at’ | 
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Fig. 1—Turbine room, Moores Park Station, 15,000-kw. unit in foreground 


Efficiency Test of a 15,000-Kilowatt 


Turbo-Generator 


By J. E. WOODWELL* 


HE Municipal Power Plant (Moores Park Sta- 

tion) at Lansing, Mich., contains at present one 

15,000- and one 10,000-kw. turbo-generators. The 
turbines are of the reaction type, single flow and built 
for 250 lb. steam pressure and 200 deg. superheat. 
Exciting current for the field is supplied from a direct 
coupled exciter. The output of this exciter is not in- 
cluded in the generator output (load) in calculating the 
.steam consumption of the unit. The ventilating air 
for the generator is supplied by the fans on the rotor 
through a closed type of spray cooling system. 


TEST OF Two Hours DURATION RUN 
AT VARIOUS LOADS 


The 15,000-kw. turbine was officially tested for both 
steam consumption and overload on Aug. 20, 1924. The 
tests were all run in one day in two-hour periods at 
the several rates of operation. The steam used was 
condensed in a 27,000-sq.ft. surface condenser. 

The maintaining and regulation of a constant load 
was accomplished by the use of a water rheostat and 
by operating the 10,000-kw. unit not on test, in parallel, 
to take the fluctuation in the city demand for current. 
As an instance, when the machine was run at full load 
there was about 10,000 kw. of the city demand being 
carried by the machine under test and the remainder 
of its output was discharged into the river through the 
theostat. Considerable experimenting was necessary 
before a successful type of rheostat was found. Elec- 


*Consulting Engineer, 501 Fifth Avenue, New York City. 


trodes of several different kinds of material were tried 
before it was possible to attain steady operating con- 
ditions or before full voltage could be used without kick- 
ing out the circuit breaker in the plant. 

The tests were conducted jointly under the super- 
vision of the owner’s test engineers, the consulting 
engineer’s staff and the test engineers of both the tur- 
bine and condenser manufacturers. Observers repre- 
senting each of the parties mentioned were placed at all 
points of record, and the log sheets were kept in trip- 
licate and on an hourly basis, and at the end of each 
hour a trial calculation was made from the results 
obtained in the previous hour. 

OBSERVATIONS WERE TAKEN AT SHORT INTERVALS 

TO INSURE ACCURACY 

All the returned condensate, as well as the water 
from the sealing glands, was measured on previously 
calibrated scales and weight tanks. The steam used by 
the radojet air pumps was determined by a previous 
calibration test of these units individually. During 
the test and normal operation this steam is discharged 
as condensate and trapped into the hotwell of the main 
condenser. Condenser leakage on a_ previous test 
failed to show any appreciable amount to correct for, 
so this was taken as zero. The externally drained seal- 
ing and gland water was weighed at uniform intervals. 
The steam pressure at the throttle, inlet pressure, tur- 
bine stage pressures and the steam temperatures at the 
throttle and the exhaust were all measured with cali- 
brated gages and thermometers. The vacuum was 
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measured with a mercury column and the atmospheric 
pressure with a mercurial barometer. 

The load carried by the turbine was measured by the 
revolutions of the integrating watt-hour meter which 


integrating watt-hour meter dial. All the readings 
served as a guide to the operators in maintaining con- 
ditions constant and as a check on other measurements. 

Observations were taken at short intervals to insure 
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Fig. 4—Rankine cycle efficiency ratio of unit 
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Fig. 6—Correction curve for superheat 
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Fig. 7—Correction curve for variation in vacuum 


was calibrated and checked against other instruments. 
A general switchboard log was kept also, on which 
observations were entered at ten-minute intervals of 
the indicating wattmeter, voltmeter, ammeter and the 


accuracy; as an instance, the steam pressures were ob- 
served every two minutes. The weighing of the con- 
densate was governed by the weigh-tank capacity, and 
at high rate of operation the condensate was weighed 
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every five minutes and every ten minutes at the lower 
operating rates. The venturi meter on the condensate 
line and the steam-flow meter on the turbine lead served 
as an additional check on the water rate. 

The manufacturer’s guarantees were bettered at every 
point by nearly 3 per cent, as shown in the following 
table: 


ACTUAL AND GUARANTEED STEAM CONSUMPTIONS 
AT VARIOUS LOADS 


Water Rate per Kw.-Hr. 


Actual Guarantee Per cent 
Fractional Load Load, Kw. Test, Lb. Lb. Better 
One-quarter load eames 3,823 12.94 13.44 3.83 (= 
One-half load.... ° 7,582 11.03 11.38 3.17 
Three-quarter load Re 11,268 10.33 10.66 3.19 
Most economical load.. 13,860 10.16 10.52 3.54 
Full load 80 per cent, P.F.. 15,005 10.30 10.59 2.79 
Overload 1,000 kw. 85 percent P.F. 16,270 10.40 10.70 2.88 


The curves, Fig. 2, show the steam consumption and 
water rate guaranteed, plotted together with the results 
obtained on test. Curve Fig. 4 gives the Rankine cycle 
efficiency ratios at various loads. The excellent per- 
formance of the unit and the consistency of the test 
results has led to a careful review being made of those 
instrument calibrations which would affect the accuracy 


conditions in regard to steam pressures, superheat and 
vacuum were based upon the curves, Figs. 5, 6 and 7, 
furnished by the manufacturers prior to the award of 
the contract. 

The constancy with which the steam pressure, super- 
heat, condenser operation and electric output were main- 
tained, as shown by the accompanying curves, contrib- 
uted greatly to the accuracy of the test and is reflected 
in the performance of the unit as a whole. 


MucH EXPERIMENTAL WoRK NECESSARY BEFORE 
SATISFACTORY ELECTRODES WERE OBTAINED 


The 13,200-volt water rheostat was a necessary ad- 
junct, but it also aided greatly in securing constant load 
conditions during the test. The type of rheostat and 
electrodes used was determined only after a painstaking 
investigation and exhaustive experiments made by the 
operating staff. The rheostat was located in the river 
above the dam about 500 ft: from the plant and con- 
sisted of three electrodes of ?-in. iron rod heavily in- 
sulated with Okanite except about 9 in. of bare rod at 
the bottom, and they were immersed to a depth of 
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of computed results and to a checking of measurements about 18 in. and placed approximately 38 ft. apart. 

where observations were made on other than the official In operation an arc was formed under water adjacent to 

test instruments. the electrode and the erosion of the metal limited the 
Corrections for departures from the specified contract life of a set of electrodes to about four hours. 





SUMMARY OF RESULTS OF STEAM CONSUMPTION TEST OF 15,000 KW. 
UNIT AT VARIOUS LOADS 


Turbo-generator unit, type Allis-Chalmers single-flow, reaction, 1,800 r.p.m., 250-H. steam pressure, 200 deg. superheat. Generator, 3-phase, 60-cycle, 
13,200-volt. Condenser, type—C. H. Wheeler, 27,000 sq.ft. surface. 


Nominal fractional load...... ° Overload Full Load Most Economical * Load } Load 4 Load 
Date of test, 1924..... Faas . Aug. 20 Aug. 20 Aug. 20 Aug. 20 Aug. 20 Aug. 20 
Duration, hours....... - aa 2 2 2 2 2 

Time of beginning and ending. ..... 7:30 to 9:30 A.M. 9:30to 11:30 A.M. 1:00to3 P.M. 3:00to 5:00 P.M. 6:30 to 8:30 P.M. 8:45to010:45P.M. 
Barometer, inches, mercury Pew = 29.01 29.01 29.04 29.04 29.05 29.05 29.07 29.09 29.09 29.11 29.14 29.14 
Room temperature, deg. F. Samemaennree 82.7 83.3 83.9 84.6 86.0 86.4 87.5 88.0 87.7 84.8 81.8 79.6 


Steam pressures: 


At throttle, Ib. qnge.... . 2... ccc ccc ewees 255.0 255.7 256.9 a3 .3 258.0 257.5 258.7 258.7 259.8 260.0 259.3 260.0 

Pe TINE cies vcctensaryulecads eesman 243.5 244.2 244.5 244.4 244.4 233.4 193.8 195.1 134.0 137.5 74.6 ao. 1 

At exhaust, in. hg. vac., ref’d to 30 in. bar..... 28.455 28.462 28.495 28.530 28.591 28.591 28.730 28.720 28.890 28.880 29.050 29.06 
Steam temperatures: 

At throttle, deg. F. ; 621.1 622.3 621.5 618.2 618.4 617.7 619.4 614.1 603.6 604.6 599.6 604.7 

At exhaust, deg. F arene ss : 92.7 92.5 91.9 91.0 89.7 89.7 86.4 86.7 82.1 82.4 77.4 77.2 


Superheat at throttle, deg. F.. 
Generator: 


pita Ss iciietaretecc 213.5 214.4 213.3 209.6 209.8 209.1 210.5 205.2 194.4 195.4 190.4 195.5 


ESS eee ee ee oe 13,500 13,533 13,550 13,550 13,520 13,530 13,580 13,500 13,200 13,220 13,250 13,200 

Amperes.... Sirs ihaeee ah orca: aa anaiean oka ara 802 799 794 783 703 700 590 585 360 400 217 215 

Power factor, per cent............-cccccees 87 87 82 81 84 85 82 83 91 84 78 77 
Excitation (by direct connected exciter) 

I OP sry hence sa on 9 Gl a CG Se 220 222 233 233 223 223 225 225 152 151 150 155 

Se ee ee et ene 250 250 258 260 238 236 219 210 157 167 142 141 

Excitation power, kw.-hr ahead 55.0 55.6 60.0 60.5 53.0 5Z.5 49.5 47.3 24.0 25.2 21.4 21.8 
Main generator output: 

Revolutions of meter disk during test... ....... 1,131 1,128 1,054 1,030 963 962 782 783 519 534 268 263 

Duration of test, minutes. .. a el 60 60 60 60 60 60 60 60 60 60 60 60 

a eee 14,400 14,400 14,400 14,400 14,400 14,400 14,400 14,400 14,400 14,400 14,400 14,400 

Power output, kw.-hr. .. erie 16,286 16,243 15,178 14,832 13,867 13,853 11,260 11,275 7,474 7,690 3,859 3,787 
Total steam: 

A. Water weighed in main tanks, lb. per hr 185,818 184,033 169,567 168,507 154,905 154,130 127,656 128,486 93,045 95,380 58,828 57,989 


B. Measured by sealing water meter, lb. per hr. 8,396 8,484 8,576 8,576 8,692 8,490 8,588 8,778 9,013 9,023 8,815 8,888 
C. Measured by condensate pump sealing 


water meter, lb. perhr........ 213 222 218 222 219 201 207 216 195 214 192 192 
D. Steam used by Rado-jet air pump,|b. per hr. 940 940 940 940 940 940 940 940 940 940 940 940 
E. Total foreign water = B+C+D, lb. per hr 9,549 9,646 9,734 9,738 9,852 9,632 9,735 9,934 10,149 10,177 9,947 10,020 

F. Externally drained sealing water weighed, 
Ib. per hr 1,201 1,226 1,191 1,190 1,219 1,224 962 965 957 945 902 884 

G. Net deductions from main tank weight 
)—F, lb. per hr. 8,349 8,420 8,543 8,548 8,633 8,408 8,773 8,969 9,192 9,232 9,045 9,136 

H. Net total steam used, test conditions, 
A—G, lb. per hr 177,469 175,613 161,024 159,959 146,272 145,722 118,883 119,517 83,853 86,148 49,783 48,853 

Specified contract corrections: 

J. Forsteam pressure, per cent......... ; +0.40 +0.45 40.55 +058 +4+0.15 +0.15 40.15 +4+0.15 +0.15 +0.15 +4+0.15 +0.15 


L. Forsuperheat, per cent 


Cuswias +0.95 +1.00 40.93 40.68 +0.69 +0.65 +0.74 +0.37 —0.42 —0.35 —0.74 —0.33 
M. For vacuum, per cent 


rere re —5.60 5.55 —5.23 —4.90 —4.36 —4.36 —3.00 —3.10 —1.31 —1.42 +0.65 +0. 80 
0 


N. Forcondenser leakage, percent... , 0.0 0.0 0.0 0.0 * 2.9 0.0 0.0 0.0 0.0 0.0 0.0 0. 
P. Net correction = J+L+M-+N, per cent —4.25 —4.10 —3.75 —3.64 —3.52 —3.56 —2.11 —2.58 —1.58 —1.62 +0.6 +0 62 
R. Total steam consumption, contract con- 

ditions, (H+P*;), lb. per hr. 169,926 168,412 154,985 154,316 141,123 140,534 116,374 116,433 82,528 84,752 49,812 49,154 
Steam consumption per kw.-hr., contract con- 

ditions, Ib 10.433 10.368 10.211 10.391 10.176 10.144 10.334 10.326 11.040 11.020 12.907 12.978 


Guaranteed steam consumption perkw.-hr., Ib 10.700 10.700 10.590 10.590 10.520 10.520 10.660 10.660 11.410 11.350 13.400 13.480 
Test results better than contractor’s guarantee, 

percent... 2.35 3.20 3.68 1.91 3.38 3.70 3.05 3.23 3.35 2.99 3.81 3. 86 
Rankine cycle efficiency ratio of unit, per cent 74.0 74.4 75.5 74.4 75.8 76.3 74.8 75.0 70.7 70.8 60.3 60.0 
Thermal efficiency of unit, condensate at ex- 


haust temp., percent....... 25.5 25.7 26.1 25.7 26.2 26.4 25.8 25.9 24.3 24.4 20.9 20.7 
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The unit tested had been in practically continuous 
commercial service since March, 1924. It was shut 
down for but a few hours on two preceding Sundays 
prior to the test, these shutdowns being for the purpose 
of connecting gages and calibrating instruments. 


Load in Kilowatts 


8 S 3 s ¢ 8 
iS iB S S$ & $ 
300 


<Stearm at throttle ,/b goge 


* Steam pressure af inlet, Ib. gage 


Pressure, lb 


-_ 


| | 


~--Vacuuin +n inches of mercury referred to 30"barometer 


Inches ot 
Mercury 


Total steam temperature at throttle, eg F-. 


[> 
nN 


Ss 


+ 
Temperature exhave 





of circulating water at 


Temperature of circulating water inlet-= 


Degrees Fahrenheit 





superheat at 
' 


t 





4000 6,000 8000 19000 


Kilowatts 


12,000 14000 > ‘16000 
Fig. 8—Temperatures and pressures at different points 


of the turbine shown graphically 


[A description of the Moores Park Station appeared 
in the June 16, 1923, issue, and a complete report of 
tests of a steam generating unit at this station was 
published in the Sept. 16, 1924, issue.—Editor. | 


Operating Diesel Engine in Combination 
with a Steam Plant 
By J. W. Crow 


Two years ago the Light Department of Ponca City, 
a growing town of 13,000 in northern Oklahoma, was 
faced with the problem of handling a load of from 900 
to 1,400 kilowatts with a plant rated at 1,068 kilowatts. 
The plant consisted of two non-releasing Corliss en- 
gines, direct connected to alternating-current generators 
with a combined rating of 900 kw. and a 168-kw. gene- 
rator direct connected to a unaflow engine, together 
with several boilers equipped to burn oil and gas. 

In studying the problem it was apparent that if a 
steam turbine was installed, a new plant site close to 
an ample water supply would be necessary, since it 
would be most uneconomical to run a turbine non-con- 
densing. This would mean an almost total loss of the 
present plant. These objections were deemed unsur- 
mountable, and other prime movers were given con- 
sideration. 

After a considerable investigation it was decided to 
install a Diesel engine to be operated in conjunction 


POWER 





131 


with the existing steam engines until such time as the 
entire load could be carried by oil engines. This grad- 
ual replacement of the steam equipment by Diesels 
would eliminate the necessity of finding enough funds 
to cover the purchase of an entirely new plant, and a 
larger bond issue would be avoided. The initial pur- 
chase covered a 1,250-hp. two-stroke-cycle Diesel direct- 
connected to a generator rated at 850 kw. at 80 per 
cent power factor. The cost of the unit complete and 
installed was $97,784, or $115 per kilowatt. 

The success of this plan is attested by the operating 
results since the Diesel was installed. In Table I are 


TABLE I—OPERATING DATA ON THE 3,250 HP. NORDBERG DIESEL 
Total 


Hours Fuel Cost Lubricating Oil Cost 

Oper- Kw.-Hr. Oil Fuel rallons Lubricating 

ated Produced Gallons Oil Cylinder Engine Oil 
July 672 421,090 46,473 $1,515.02 52 252 $168.70 
Aug 663 430,580 46,725 1,355.03 47 207 146.05 
Sept. 662 405,540 43,200 1,252.80 45 87 73.31 
Oct. 656 404,150 44,300 1,129.65 42 208 143.75 
Nov. 687 409,890 44,030 1,122.77 43 271 180 45 


given the output, fuel and lubricating-oil consumption 
and total fuel costs with the Diesel, while in Table II 
are given the costs of the steam plant. It is necessary 
to operate one steam unit in parallel with the Diesel 
to handle the peak load. This peak takes about three 
hours, and of course the cost of operating the com- 
TABLE II—OPERATING COST OF STEAM STAND-BY PLANT 


Fuel 


Hours Cost Lubricating Oil Cost 

Oper- Kw.-Hr. Gas Gallon Lubricating 

ated Produced and Oil Cylinder Engine Oil 
July 163 48,700 $1,095. 40 18 26 25.12 
August.. 187 51,548 1,074.21 14 37 29.94 
September. 181.5 55,700 825. 20 10 25 23.81 
October. 230.5 85,400 1,058.18 a 48 34 24 
November... 189 65,300 936.03 10 40 29.80 


bined plant is higher than would be the cost if the load 
were carried entirely by the oil engine. The steam 
plant also carries the load at such times as the oil 
engine is down for inspection and repairs. It will be 
observed from Table III that the cost per kilowatt-hour 
at the switchboard, including all operating charges, 
ranges from 1.178 to 1.591 cents. The present cost of 
distributed electricity is 7.146c. per kilowatt-hour, while 


TABLE III—OPERATING COSTS, DIESEL AND STEAM PLANTS 


Total Cost per 

Demand, Kw. Total Operating Kw.-Hr. 
Average Maximum Kw.-Hr. ‘ost Cents 
July 630 1,140 469,790 $7,472.92 1.591 
August. 695 1,330 482,128 6,550.59 1.354 
September 640 1,270 461,440 5,625.29 Zz. 
October 658 1,340 489,550 5,710.28 1.188 
November 660 1,320 475,190 2,488. 13 1 178 


the cost of generating a kilowatt-hour in 1923 when 
the steam engines carried all the load was 2.18c. The 
average cost at the switchboard for the 12 months 
ended June 30, 1924, with 5 months operating of the 
combined plant and 7 months with steam alone, was 
1.748¢c. per kilowatt-hour at the switchboard. 

The fuel oil used in the Diesel is the same as is used 
under the boilers, ranging from 24 to 26 Baumé gravity. 
A centrifugal separator is used to clarify the used oil 
and reduces the lubricating-oil costs a substantial 
amount. 

The engine is of the vertical two-stroke-cycle type 
and has four surveying valves placed in the cylinder 
head, arranged around the central fuel spray valve. 
By reason of the absence of exhaust valves the sulphur 
in the fuel has never caused valve leakage or pitting. 
The engine is equipped with crosshead-type piston with 
water-cooled crowns. No trouble has been experienced 
with gummed piston rings although the oil is of a 
heavy character. 
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Cleaning Generators 


By N. L. REA 


Engineer, Contract Service Department, General Electric Company 


proved greatly and the newer insulations will operate 

safely at higher temperature than machines built 
years ago. With any kind of insulation, however, it 
may safely be said that the life of a machine is the life 
of its insulation. Experience seems to indicate that the 
mechanical parts of well-designed machines last almost 
indefinitely and the insulation fails from ageing, roast- 
ing out, becoming brittle, checking and so forth. To 
my mind the life of the insulation is a function of the 
temperature of the windings, and other things being 
equal, the cooler machine should last longer. 

Heating engineers tell us that the thinnest coat of 
soot on a surface will 
cut down the radiation 


[eerste materials and methods have been im- 


blades were inserted at the top of the air ducts, pushed 
through the laminations, turned down the side of the 
duct and across the bottom and carefully withdrawn. 
This brought out the greater portion of the mess plug- 
ging the duct. These were followed by rifle cleaning 
bristle brushes. 

After the heaviest part of the accumulation has 
been removed, some solvent should be used. Gasoline 
is the first throught of in most cases. True enough it 
is cheap, always obtainable and a good solvent. It is, 
however, extremely dangerous and should be used with 
great care and all possible precautions. One insurance 
adjuster said years ago, “Even the smell of gasoline is 
explosive.” Not only 
is the vapor very in- 








20 or 30 per cent or 


flammable and _ explo- 





even more. From this C 


point of view the 
subject of cleaning 
generators takes on a 
new significance. Many 


AREFUL, periodic cleaning of generators deserves 

more consideration than it now receives from oper- 
ating engineers. By cleaning is not meant the weekly 
blowing out with compressed air or similar process that 
is carried out in many stations, but a real, honest-to- 


sive, but it is heavier 
than air and will flow 
into wheel pits, venti- 
lating ducts or the base- 


operators give a great 
deal of attention to 
cleaning and their 
equipment is always in 
the best of condition. 
However, there are 
many places where this 


intervals. 





goodness cleaning. The careful housewife sweeps, dusts 
and cleans weekly or even daily, but once or twice a_ | 
year the honsecleaning bug “ gets her right” and she | 
oes to the bottom of things. It is deplorable that this | 
ug does not visit all the power houses at regular 


ment. This gas may 
remain for hours in 
some low place await- 
ing the unwary smoker. 
If gasoline is used, ar- 
range some. effective 
means of removing the 
| fumes from the power 














question secures scant 
attention or not any. 

Machines with air ducts plugged full of dirt, the 
end windings buried and the air gap filled with a paste 
of dirt and oil, are all too common. It isn’t always old 
machines that are in this condition; many new gen- 
erators are flooded with oil because of bearing trouble 
or careless operators. This serves as a binder for the 
clouds of cement dust, soft-coal smoke, flies, etc., that 
are ever present during power-house construction. New 
generators, therefore, sometimes go into service with 
a considerable handicap. All these considerations bring 
home the necessity of careful, periodic cleaning of 
electric generators. 

A horizontal machine should have its armature 
moved over to clean the field. In the case of a vertical 
machine, remove the top bracket or thrust deck and 
lift out the field. 

It is sometimes easier and quicker to lift the arma- 
ture or remove the polepieces, especially if the machine 
has a one-piece shaft. The best methods will, of course, 
be determined by the conditions existing in each indi- 
vidual plant. 

If the machine is very dirty, wooden or fiber 
scrapers should be used to remove the greater part of 
the dirt. Do not use steel or metal tools for this pur- 
pose on account of the great danger of cutting the 
insulation. 

Power hacksaw blades ground until they were a little 
narrower than the air ducts in the generator’s core, 
have been used to clean these ducts. Care must be used 
to remove all burs and corners from the blades. These 


house. A power-driven 
suction fan is excellent 
for this purpose. It is better policy to set the fan 
some distance from the work and use a long suction 
pipe. Any leak in the temporary piping will then be 
inward and there will be no danger of driving gasoline 
fumes out into the power house, as might happen if 
the fan was near the work and a long discharge pipe 
used. Standard stovepipe is cheap and can be moved 
readily so the open end is always under the spot that 
is being cleaned. 

Gasoline fumes are heavier than air, so the open end 
of the suction pipe should be beneath the armature and 
changed from time to time as the cleaning progresses. 
The fumes should be discharged outside the power 
house where they will dissipate without danger of an 
explosion. 

In many cases a water siphon can be used as an air 
pump to remove the fumes and discharge them in the 
tailrace. 

On shipboard or in confined places having poor ven- 
tilation, gasoline should not be used for cleaning. Car- 
bon tetrachloride is as good or even better cleaning 
fluid than gasoline and there is no fire risk. There is, 
however, danger of suffocating the workmen, so ample 
ventilation is necessary. 

Either of these cleaning fluids can be used with 
cloths or brushes to remove the heaviest of the accu- 
mulated oil and dirt, if the machine is very dirty. The 
final cleaning on machines that are in bad condition, 
or the first cleaning on machines that are not very 
dirty, can be applied with an atomizer. 
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If an atomizer is used, hold it within six inches of 
the work, otherwise the blast of air will vaporize thé 
lighter parts of ‘the cleaning fluid before it strikes 
the coils. If the machine is very oily, the coils should 
be wiped with cloths or waste and a second treatment 
given. In many cases the solvent will cut the oil and 
grease and leave the dirt as a dry dust coat which can 
be brushed off or blown away with compressed air. 


CAUTIONS THAT SHOULD BE OBSERVED 
IN DoING THE WORK 


Caution: Compressed air sometimes contains water 
and should be tested before being used on the windings. 
Blow the air against a wall or the floor and see if it 
makes a wet spot. 

When cleaning, be sure that the ends of the punch- 
ings and clamping flanges are given special attention 
and that the coils where they leave the rim are abso- 
lutely clean. Dirt tends to build up at this point, and 
many failures result from this cause. This is especially 
true where iron dust is present. 

In cleaning, the revolving field pay especial attention 
to the insulating collars. A bar magnet or the end of 
a magnetized file will gather a surprising amount of 
“whiskers” if slid along the collars and around the end 
of the coils. It is a good idea to try this on every 
machine after the cleaning is done. 

The final step in the cleaning should be a coat of 
air-drying insulating varnish. Of course there are 
many brands of varnish that will give good results, 
but when in doubt, consult the manufacturer of the 
machine. It is better to use a varnish that is a little 
too thin rather than a heavy, slow drying one. 

I have known of cases where coat after coat of heavy 
varnish was applied over more or less dirt until the 
accumulated mass caused increased temperature; in the 
windings. The General Electric Co. uses No. 458 com- 
pound for this work. 

If an air brush or sprayer is used to apply the var- 
nish, remember that practically all insulating varnishes 
have a low flash point and there is great risk of ex- 
plosion and fire. A spark, flame or excessive heat may 
ignite the varnish. This may result from short-cir- 
cuits, electrical switching or even electrostatic discharge 
between the parts of the apparatus involved. Ground 
all metal parts of the machine and the spraying equip- 
ment to a common point. The stream of air and varnish 
may generate a static charge under some conditions. 
If an exhaust fan was used during the cleaning, it 
should be run while painting to remove the fumes. 


HIGH-POTENTIAL TESTING 


The question of high-potential testing has always 
been a bone of contention. Some operating engineers 
believe in periodic high-potential tests. They claim 
they locate faults and make repairs without serious 
damage or delays. Others claim that every time you 
overstrain the insulation on any equipment you take 
away some part of its life. I am inclined to the latter 
belief. How much the life is reduced cannot, of course, 
be determined, but it is certain that a heavy strain 
doesn’t do the insulation any good. 

Of course we ordinarily think of double voltage or 
higher when we speak of high potential testing. This 
is all right for the new machines in the factory, which 
‘are clean and dry. It is altogether a different proposi- 
tion with old machines. Many an old machine with 
years of satisfactory service ahead would have to be 
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completely rewound after a standard A.I.E.E. high- 
potential test. 

It is my belief that an old machine that has been 
thoroughly cleaned and varnished should have a poten- 
tial test to ground of the normal voltage. This would 
be about 25 per cent higher than the strains under 
ordinary operating conditions. This test can also be 
used on machines that are under suspicion, say after 
a heavy short-circuit on the generator cables or 
switches, a runaway or a bad shot in synchronizing. 

If a high-potential test is made, be sure the 
testing transformer is large enough. Many a man has 
fooled himself and others by using a 200-watt instru- 
ment transformer to give a big armature a_ high- 
potential test and multiplied the low-voltage reading 
by the name-plate ratio. If you want to kid yourself, 
this is a nice and safe way to do it. A large armature 
is a first-class condenser, and the charging current 
may require twenty, thirty or even fifty kilovolt- 
amperes. 

When in doubt it is safer to get advice from the 
manufacturers of the machines in question. They are 
always glad to give advice and suggestions. 

The use of a spark gap to measure the voltage should 
be avoided if possible. It’s a good idea to use a spar 
gap as a safety valve but it is better to use a small 
transformer across the high side of the testing trans- 
former and read the voltage from the low side of this 
small transformer. This discharge of the spark gap 
may set up oscillation and cause a higher voltage than 
desired or indicated. 

The use of kenetrons to rectify alternating current to 
direct current gives a means of high-potential testing 
with a very small amount of energy. This is, however, 
in an experimental stage, and alternating current will 
probably be available and used in the majority of cases 
for some time to come. 





In the course of a recent address H. C. Porter made 
an interesting laboratory demonstration of the high- 
and low-temperature carbonization process. He placed 
two samples of coal in adjacent electric furnaces, one 
heated to 1,200 deg. F. and the other to 1,860 deg. 
Gas burners were connected to the retorts. Within a 
few seconds after inserting the coal the gas was ignited 
at the burner of the high-temperature retort, burning 
with a large flame. A large quantity of gas was gene- 
rated, and the process was finished very quickly. The 
sample of coal subjected to the lower temperature gave 
off much less total gas, and yet required much more 
time to produce it. The coke produced at the lower 
temperature was darker and softer, and contained more 
volatile matter. 





In the operation of soot blowers it is very important 
that no leaks exist in the steam valves that control the 
flow of steam into the soot-blower units. Should such 
leaks exist, a certain amount of steam will leak into 
the units, condense there and cause the unit to warp. 
This condensation also causes corrosion of the interior 
of the units. Soot-blower units should be inspected at 
frequent intervals for the loss of nozzles and for the 
presence of cracks. Blown-out nozzles and cracks re- 
sult in low efficiency of operation. Occasionally, the 
ends of the units are blown off. If such a condition 
exists, not only is the unit of no value as a soot blower, 
but all the steam is blown against the opposite wall 
in one spot and a serious hole is soon blown in the wall. 
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Alpha Portland Cement Company’s 
Waste-Heat Boiler Installation 


experimental installation of waste-heat boilers at its 

plant at Cementon, near Alsen, New York, collecting 
the waste gases from the cement kilns and drawing 
them through a system of flues and through boilers 
and economizers before exhausting them to the at- 
mosphere. Two water-tube boilers, of 7,500 sq.ft. of 
heating surface, equipped with superheaters and econo- 
mizers, were installed. The kilns were connected to 
the boilers by a system of flues by which the gases 
from all the kilns are drawn into a common collecting 
flue located behind the kilns, and then through the 
boilers. When this installation was placed in opera- 
tion, the steam generated by the waste-heat boilers 
was just about sufficient to supply all the power re- 
quirements of the mill when operating at full load. 


|: 1916 the Alpha Portland Cement Co. made an 


First PASS OF BOILER OVER MAIN COLLECTING FLUE 


As a result of the satisfactory performance of the 
waste-heat boiler installation at Cementon, the com- 
pany purchased in 1917 a second waste-heat plant for its 
No. 3 mill, at Martins Creek, Pa. For this installation 
the same arrangement was used as for the Cementon 
mill, with the collecting flue between the kilns and the 
boilers, both kilns and boiler being connected to it by 
short flues. 

In 1922 the company decided to equip its No. 4 mill 
at Martins Creek, Pa., with waste-heat boilers. Here, 
however, the same arrangement could not be followed, 
as the exhaust end of the kilns was close to the end 
of the company’s property, which bordered on an im- 
portant state highway. It therefore necessitated care- 
ful planning to get the waste-heat plant in the limited 
space available. Plans were finally worked out which 

















Fig. 1—Side view of boiler, showing arrangement of 
baffles and superheater 


required the moving of same existing equipment, includ- 
ing the kiln stacks and feed bins, and the placing of 
the boiler equipment above the collecting flue instead 
of behind it as at the other two plants. These changes 
were made without interrupting the operations of the 
plant, and the work was carried on for about a year 
before all the changes were made and the new equip- 
ment placed in operation. As few kilns as possible were 
shut down at one time while changes were made to the 
housings, the kiln stacks raised and the feed bins 
moved, and then the main collecting flue was installed 
behind the kilns and the steelwork for the power house 
was erected. The boilers and the auxiliary equipment 
were installed on the second floor of the power house, 
placed directly over the main collecting flue with con- 
nections from the top of the flue to the first pass of 
the boilers, as shown in the section, Fig. 2. 


BOILERS ARE FOUR-PASS WITH HIGH TUBE BANKS 


The power-house equipment consists of four 11,890- 
sq.ft. water-tube boilers built for a working pressure 
of 225 lb. gage and arranged for four passes of the 
gases across high tube banks. Each boiler is equipped 
with a convection-type superheater proportioned to 
increase the temperature of the steam 100 deg. F. 

Underneath the fourth pass of each boiler is a steel- 
tube economizer of 4,950 sq.ft. of heating surface, 
proportioned to raise the temperature of the feed water 
125 deg. F. The tubes of the economizer are horizontal, 
the headers forming the end walls of the setting and 
a cover plate closing the exposed side of the economizer, 
so that the complete unit fits snugly inside the lines of 
the boiler setting. 

On leaving the economizers, the gases are drawn into 
a concrete flue serving all the boilers. Five paddle- 
wheel-type motor-driven fans draw the gases from the 
flue and exhaust them to the atmosphere through steel 
stacks, set directly over the fan discharge. The fans 
are of sufficient capacity so that any four can handle 
all the gases through the four boilers, the fifth being 
held as a spare. The waste gases enter the boilers at 
a temperature around 1,250 deg., and with the boilers 
operating at 85 per cent of rating and a feed water 
temperature at the 2conomizer inlet of 175 deg., the 
temperature of the exit gases leaving the economizer is 
approximately 380 deg. 

The main collecting flue between the kiln housings 
and the boilers, the connections between the kiln hous- 
ings and the main collecting flue and also the connec- 
tions between the main flue and the boilers are built of 
concrete, lined with firebrick and insulating brick. Also 
the flue between the boilers and fans is built of con- 
crete lined with a single course of firebrick. 

The main, collecting and fan flues are provided with 
ample cleaning doors, dusting doors and chutes for the 
recovery of the dust. These doors and chutes are made 
to close tightly and prevent infiltration of air and are 
arranged to permit easy access to all portions of the 
flues, boilers and other equipment. 
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By an effective system of dampers flexibility has been 
obtained, which permits shutting down any unit with- 
out interfering with the operation of the whole plant. 
Dampers between the housings and main flue make it 
possible to shut down any kiln and close it off entirely 
from the waste-heat system. Similarly, each kiln can 
be connected directly to its individual stack by the 
removal of dampers between the housing and the stack. 
Each boiler can be closed off from the waste-heat system 
by closing the dampers between the main collecting flue 
and the boiler and between the boiler and the fan flue, 
and each fan can also be closed off from the rest of 
the system by shutting the dampers between it and the 
flue. 

The outstanding features which differentiate the in- 
stallation at the No. 4 mill at Martins Creek from pre- 
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Fig. 2—Cross-section of waste-heat boiler installation 


vious waste-heat installations are the arrangement of 
the boilers over the main collecting flue to conserve 
space and the use of a common flue with an extra fan. 
Setting the boilers directly over the main flue has re- 
duced the amount of fluework necessary and has also 
reduced the amount of dust carried into the boiler set- 
tings. The common flue and extra fan make it possible 
to shut any fan down for repairs without shutting 
down a boiler and reducing the steam recovery. 

The performance of the waste-heat equipment at 
No. 4 mill is even better than the performance of the 
waste-heat systems in the No. 3 and No. 6 mills, and 
the company is satisfied that the elaborate setting re- 
quired by the conditions at this mill has been justified 
by the results obtained. As a matter of fact, the No. 4 
mill develops an excess of power over its own require- 
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Fig. 3—Rear view of boiler, showing fan stacks and 
rear operating platform 


ments of some 10 to 15 per cent, and this excess is 
transmitted to the No. 3 mill. The two mills, thus 
interconnected, obtain all their power requirements 
from the waste-heat installations. 

All the mechanical equipment for the recovery of 
waste heat at each of these plants was furnished by 
the Edge Moor Iron Co. This consists of Edge Moor 
water-tube boilers, Foster superheaters, Green fuel 
economizers and Foster economizers, and special draft 
fans made by the Green Fuel Economizer Co. All engi- 
neering work on these plants was carried out by the 
Edge Moor Iron Co. and its consulting engineer, the 
late John E. Bell, of New York City, with the advice 
and recommendation of F. G. McKelvy, vice-president 
of the Alpha Portland Cement Co. 





The height to which coal can be stored depends partly 
upon the character of the coal and partly upon the 
method used in building up the pile and the ultimate 
shape of the pile. In a very general way the danger 
of spontaneous ignition is least with coals from the 
Eastern bituminous fields and gets greater as one 
travels westward. <A few of the Western bituminous 
and sub-bituminous coals will ignite spontaneously, even 
if not piled, that is, if spread in what one would call a 
comparatively thin layer. The better grades of coal can 
be stored safely in piles eighteen or twenty feet high 
without any particular attention to method of placing, 
to sizing or to shape of pile. Others can be stocked 
safely in piles of this height provided proper care is 
taken. Certain of the Western coals are best limited 
to piles not over ten to twelve feet in height and certain 
others to heights not in excess of four feet.—C. F. 
Hirshfeld. 





English exchanges announce that the biggest iron 
waterwheel in the United Kingdom, which has been 
used since 1847 to drive the woolen mills of G. Lawton 
& Sons at Diggle near Oldham, is being dismantled to be 
replaced by a turbine. The wheel is 64 ft. 8 in. in 


diameter, 7 ft. wide and yields 140 horsepower. 
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Operating Calculations and Instructions 
for Small-Plant Condensers 


By G. E 


between the hotwell temperature and that corre- 

sponding to the actual vacuum should not be more 
than three or four degrees Fahrenheit. Excessive 
terminal difference is an indication either of air leaks 
or that the air is not being properly extracted from the 
condenser. 

The difference between the average temperature of 
the cooling water and the hotwell should, for the aver- 


[: A well-designed surface condenser the difference 
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Fig. 1—Heat transfer for various water velocities as 
obtained from tests 


age small plant, be about 20 deg. F. For example. 
assume that the ingoing water is 60 deg., and the 
outgoing water 80; the average then equals 70 deg. 
Therefore the hotwell temperature should be about 70 
plus 20, or 90 deg. F. The 20 deg. used in the fore- 
going calculation is what is known as the arithmetical 
mean temperature difference. It is only approximate, 
but is usually accurate enough for roughly checking 
average condenser performance. 

The temperature rise of the cooling water in passing 
through the condenser should be about 20 deg. F., or 
less. These statements are based on a velocity of 6 ft. 
per sec. through the tubes, and a heat transfer of 
500 B.t.u. per sq.ft. per hour, per degree rise of circulat- 
ing water. On the larger condensers, 5,000 sq.ft. and 
up, many designers use a water velocity of 7 to 8 ft. 
per sec. through the tubes. The B.t.u. rate of transfer 
varies directly as the square root of the velocity of the 
water through the condenser tubes. Assuming that the 
water velocity is 6 ft. per sec. and the rate of heat 
transfer 500 B.t.u. per sq. ft. per hour, per degree rise of 
circulating water, if the velocity of the water were 
increased to 8 ft.-sec., the heat transfer, per square 
foot, per hour, per degree rise of the circulating water, 
should be 


/ , whed 

V8 yy 500 — 577 B.tu. 

V6 
_ The most important factors entering into surface- 
condenser performances are, the amount of heat-transfer 
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surface, air leakage, air removal, temperature of cooling 
water, amount of cooling water, and the dirt film on 
tubes. Condenser manufacturers claim a heat-transfer 
rate of 350 to 500 B.t.u. per sq.ft. per degree tempera- 
ture difference, and heat transfers of 600 to 700 B.t.u. 
have been obtained on tests on large units. 

The tube surface may be decreased if the amount of 
cooling water is increased. This will lower the first 
cost of the installation, but will raise the operating cost. 


HEAT TRANSFER INCREASES WITH GREATER 
WATER VELOCITY 


The rate of heat transfer in a surface condenser 
increases with an increase in the velocity of the cir- 
culating water through the tubes approximately as 
shown in Fig. 1. This curve is plotted from results 
secured by the writer in a number of condenser tests. 
The rates of heat transfer in these tests were lower 
than shown in curves on pages 532 and 534, Gebhardt’s 
“Steam Power Plant Engineering.” It seems that the 
curves referred to are based on tests with extremely 
clean condensers, and with a very small partial air pres- 
sure in the condenser, and that they do not represent 
average operating conditions. 

The interior baffling to insure air cooling in a two- 
pass condenser is shown in Fig. 2 and a good auxiliary 
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Fig. 2—Double-flow condenser with baffle to insure cool 
air going to vacuum pump 


layout for the average small plant, in Fig. 3. Only 


one air pump or ejector is ordinarily used, but an ad- 
jacent condenser air pump should be piped, so that 
in case of trouble with one, the other dry pump can 
be used. 

The presence of air and other non-condensable vapors 
has a direct bearing on the performance of a condenser. 
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They increase the total absolute pressure in the con- 
denser, or in other words, tend to lower the vacuum. 
The total absolute pressure in a condenser may be 
considered as made up of two parts—that due to air 
and that due to the vapor or steam pressure at the 
temperature of the hotwell. 

Air also causes poor heat transfer by insulating or 
blanketing the tubes. The amount of air leakage de- 
termines the amount of power required for its removal. 

To calculate the amount of air leakage, assume that 
the vacuum in a condenser is 28 in. This corresponds 
to a temperature of 101 deg. and that as previously men- 
tioned there is a difference of 7 deg. between the hotwell 
and vacuum temperatures. The latter then equals 101 
minus 7, or 94 deg. 


WHAT PARTIAL AIR PRESSURE MEANS 


A hotwell temperature of 94 corresponds to a steam 
or vapor pressure of 1.61 in. abs. (see steam tables). 
This is called the partial vapor or steam pressure. 
Then, according to Dalton’s law, absolute condenser 
pressure — partial vapor pressure — partial air pres- 
sure. The air pressure therefore is (30 — 28) — 1.61 
= 0.39 in. This means that the amount of air in a 
cubic foot of the mixture in the condenser would be 
at 0.39 in. abs. and at 94 deg. F. if allowed to expand 
by itself to one cubic foot of volume. 

The volume of one pound of air at 32 deg. F. and 
with a 30-in. barometer is 12.3 cu.ft. Therefore ac- 
cording to Charles’ law, that gas volumes vary in the 
direct ratio as the absolute temperatures and inversely 
as absolute pressures, the volume of one pound of air 
under a pressure of 0.39 in. and at a temperature of 


94 deg. is 
tea . ' 
(12.88 x 460 - 33 > 4 6.89 ° = 1,072 cu.ft. 
Assuming that the size of the air pump is 24x20 and 
is 60 r.p.m. double acting, thus the displacement per 
minute is 
= 
= p 4 3.1416 x 20 x 120 
1,728 — _ 
Assuming efficiency of 50 per cent, the pump would 
a = 0.293 lb. of air per 
minute, or 0.2938 * 13.95 — 4.087 cu.ft. of free air 
per minute. With all steam removed, each cubic foot 
of air theoretically would be at 0.39 in. abs. and 94 
deg. F. at the pump suction. 


= 624 cu.ft. 





remove 312 cu.ft., or 


MEASURING AIR LEAKAGE 


For installations where a hydraulic air pump dis- 
charges into a hurling water tank, the top of the tank 
may be made airtight and all the air caused to dis- 
charge through an orifice. The volume of the air 
passing through may be calculated by the formula, 

Q = 0.57 dV HT 
where H is the difference in pressure, measured by a 
differential gage, in inches of water between the two 
sides of the orifice; T is the absolute temperature, de- 
grees Fahrenheit, of the air discharge; d is the diam- 
eter of the orifice in inches, and Q the air discharge 
per minute in cubic feet. 

Every possible effort should be made to reduce air 
leakage in a surface condenser. The larger leaks may 
be detected with a candle. If the leakage is greater 
with a small load than with a large load, it indicates 
chat there are air leaks in the turbine casing. 
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Sometimes leakage occurs in the vacuum pumps or 
in the line to the vacuum pump. This leakage can be 
measured by running the pump with the valve between 
condenser and the pump closed. It is good practice 
to paint the condenser and all connections with an 
asphaltum paint. If the condenser is tight, the mer- 
cury column should not drop more than 1 to 14 in. in 
an hour, with the unit running under load and the air 
pump shut off, in the opinion of the author. 


COOLED VAPOR TO AIR PUMP 


It is important that the air and vapor going to the 
air pump should be as cool as possible. The reason 
for this is that more of the water vapor will become 
condensed, also the volume of the air will be reduced 
according to Charles’ law. 

Assume a hotwell temperature of 95 deg., vacuum 
28 in., partial air pressure 0.345 in. and partial vapor 
pressure 1.655 in. The gases to the vacuum pump are 
cooled to 62 deg. From the steam tables the vapor 
pressure will be 0.56 in. and therefore the air pressure 
will be 1.44 in. abs. 

0.345: 1.44 ES 
Therefore x equals 4.2, which means that we have in- 
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Fig. 3—Both a turbine and a motor driven pump are 
desirable for the condensate as well as 
the circulating system 


creased the capacity of the air pump 4.2 times by cool- 
ing the air to the dry pump from 95 to 62 deg. F. 


How CHANGE OF COOLING WATER TEMPERATURE 
AFFECTS VACUUM 


The effect of air leakage, amount of cooling water 
and temperature of cooling on the performance of a 
surface condenser are best shown by a concrete example. 
Assume that owing to the presence of air and non- 
condensable vapors, there is a 7-deg. temperature dif- 


TABLE I—SHOWS THAT UNDER THE GIVEN CONDITIONS, 42 DIG 

COOLING WATER IS REQUIRED TO OBTAIN A VACUUM OI 

29 IN. 

Vacuum obtainable, in... 25 26 27 28 «629 
Corresponding temperature from steam tables, 

deg. F ; 134 126 115 101 79 
Hotwell temper: atures, deg. F. 127 119 =108 94 72 
Average temperature of cooling w ater, deg. F. 107 99 88 74 52 
Temperature of cooling water out, deg. P.. 117 109 98 84 62 
Temperature of cooling water in., "deg. F. 97 89 78 64 42 


ference between the theoretical vacuum temperature 
and the temperature of the hotwell; that the amount 
of cooling water pumped is such as to give a 20-deg. 
rise in temperature; also that the difference between 
the average cooling-water temperature and that of the 
hotwell is 20 deg. Table I will then show the vacuum 
obtainable with different cooling water temperatures. 
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The effect of doubling the amount of cooling water, 
as in Table II would be that a 29-in. vacuum with 47- 
deg. temperature of cooling water is possible, but the 
pewer required by the circulating pump would be much 
greater than in the example considered in Table I. 


TABLE II—DOUBLING THE AMOUNT OF COOLING WATER MAKES 
29 IN. VACUUM POSSIBLE WITH 47-DEG. COOLING WATER 


Vacuum obtainable, in. . 25 26 27 28 29 
Corresponding temperatures from steam tables, 

deg. F 134 126 4115 101 79 
Hotwell te mpe rature, deg. F. 127 119 =—-:108 94 72 
Average temperature of cooling water, deg. F. 107 99 88 74 52 
Temperature of cooling water out, deg. F..... 112 104 93 79 «57 
Temperature of cooling water in, deg. F. 102 94 83 69 47 


If the cooling water is doubled, the temperature dif- 
ference is about halved for constant load. 

Assume that less air enters the condenser and the 
partial pressure in the condenser due to air and other 
non-condensable vapors is lowered so that the difference 
between hotwell temperature and the temperature cor- 
responding to the vacuum is reduced from 7 deg. to 


3 deg. It will be seen from Table III that if the 
TABLE IlI—IF AIR LEAKS ARE REDUCED SO THAT THE DIFFER- 
ENCE BETWEEN HOT WELL TEMPERATURE AND THAT 


CORRESPONDING TO VACUUM IS LOWERED FROM 7 TO 3 
DEG. F., A 29-IN. VACUUM CAN BE OBTAINED WITH 
46-DEG WATER IN NORMAL QUANTITY 
RO eee ee 25 26 27 28 829 


Vacuum obtainable, in. 


Corresponding temperature from steam tables, 

SS Sa ea errr ee 134 126 115 101 79 
Temperature of hotwell, deg. F. onc - Oe 123 112 98 76 
Average temperature of cooling water, deg. F. 11 103 92 78 56 
Temperature of cooling water out, deg. Z — 121 a 102 88 66 
Temperature of cooling water in, deg. F.. . 101 82 68 46 


partial air pressure in the condenser is thus reduced, 
so that there is only 3 deg. difference between the tem- 
perature of the hotwell and that corresponding to the 
vacuum, we obtain practically the same results with 
half the amount of cooling water that was required 
in the previous example. 


CLEANING CONDENSER TUBES 


Mud, slimes, chemicals used in feed-water treatment, 
and oils may be carried into the condenser by the 
steam. Much of this scale can be removed while the 
unit is in operation, by the installation of high-pressure 
water jets. If the deposit is of an oily nature, it can 
be removed by pumping kerosene into the turbine and 
allowing it to pass into the condenser with the steam. 
While cleaning the condenser with kerosene, the con- 
densate should be turned into the sewer, as it would 
not be suitable for boiler feed. 

Dirt on the water side of the tubes may be removed 
by shooting rubber plugs through the tubes with the 
aid of compressed air, or by using wire brushes. If 
the scale is hard, it can best be removed with a rotary 
cutter or by sand-blasting. Care should be exercised, 
however, when using the rotary cutter or sand-blasting, 
lest the tubes be rapidly worn away. 


BAKING TUBES WITH STEAM 


Baking of surface condensers as part of the cleaning 
process is often resorted to. It may be done alone 
while the circulating water is depended upon to peel 
off and carry away the loosened scale, or this method 
may be used in connection with wire brushes or shoot- 
ing with rubber plugs. The method of procedure is to 
open up the water boxes so that air can circulate freely 
through the tubes, and at the same time admit steam 
into the steam space of the condenser at about 200 deg. 
temperature. The heat in the steam will cause the 
scale on the inside of the tubes to dry up and peel off. 
The chief objection to this method is that it will dry 
up the tube packing and may cause it to leak. 
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Condenser tubes may also be successfully cleaned by 
circulating weak acids through the tubes. The kind 
and strength of acid is to be determined by the char- 
acter of the scale. Tubes may become plugged with 
dirt or they may be plugged by the maintenance men 
to stop leaks. Plugged tubes decrease the heat-transfer 
surface of a condenser and at the same time increase 
the power consumption of both the air pump and cir- 
culating pump. 

It is very important that, at frequent intervals, read- 
ings be taken of the load on the prime mover, vacuum 
in the condenser, temperature of the vacuum, tempera- 
ture of the hotwell, barometer, also inlet and outlet 
circulating water temperatures. These readings should 
be carefully recorded or plotted so that the performance 
of the condenser can be easily checked and the cause 
of any drop in vacuum can be readily ascertained. 


Limitations of Horizontal-Cylinder 
Hydraulic Elevators 


When horizontal-cylinder hydraulic elevators are 
roped for a speed ratio of greater than 6 to 1 it is less 
satisfactory than the plunger and vertical cylinder 
types. When geared 6 to 1 or less, it may be equally 
satisfactory. At 10 to 1 or a greater speed ratio, and 
with under counterweighting, the upward speed of the 
car will be too slow except an excessive pressure be 
maintained, and the downward speed of the loaded car 
will be too fast. If an attempt be made to regulate the 
speed by regulating the travel of the main valve, the 
stopping will be either too sudden or too tardy. 

With over-counterweighting, the speed may be regu- 
lated to a limited extent, but the upward stopping of the 
car will cause a rebound, dangerous to the cylinder, 
cables and sheaves, and especially dangerous to the 
piston rod if it is corroded to any extent. Reference is 
made particularly to the pushing type, which is that in 
more common use. The automatic stop valve can be 
adjusted to stop the car satisfactorily at the lower 
terminal, but unless the car is greatly under-counter- 
weighted, the stopping by this valve at the upper term- 
inal will be too abrupt, causing a rebound. On a few 
types it is possible to test the effectiveness of the auto- 
matic stop by lifting the weighted lever by hand while 
the car is in motion. This means must not be resorted 
to except by an expert, and not even then unless the 
operator on the car knows what is to take place and 
knows how to handle the lever to meet the unusual con- 
dition. If the weighted lever is lifted quickly when the 
car is traveling in an upward direction, the piston will 
be caused to stop in the cylinder, but the car, owing to 
its own momentum and to that of the counterweight, 
will continue upward a short distance, then drop back 
on the hoisting-cable slack, thus causing a dengerously 
high pressure in the cylinder and a dangerous strain on 
both the hoisting and counterweight cables. 





Speaking before the Engineers’ Society of Western 
Pennsylvania recently, J. G. Worker estimated that the 
efficiency of steam generation in the average industrial 
power plant could easily be raised from 10 to 15 per 
cent, and in some cases 25 per cent by the installation 
of modern stokers, the revamping of old stokers, the 
installation of combustion controls and heat recovery de- 
vices. This, he estimated, would suffice to bring about a 
saving of twenty to fifty million tons of coal a year. 
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Design as a Factor 
in Upkeep of 
Wood-Stave Pipe 


By BYRON E. WHITE 


Iengineer, Utica Gas & Electric Company, Utica, N. Y. 





XPERIENCE has shown that many of 
the difficulties encountered with wood- 
stave pipe can be avoided by giving proper 
attention to design and construction de- 
tails; a number of these are discussed 
and remedies for the troubles suggested. 

















OOD-STAVE PIPES are usually designed for 
W\ the static head at each point along their length, 

plus an allowance for the maximum surge that 
may take place in the operation of the connected hydro- 
electric plant. It is possible to do this with a fair 
degree of approximation by making an allowance in the 
tensile strength of the bands. In order to take advan- 
tage of the tensile strength of the bands, it is better 
to use rods on which the threads have been rolled, as 
the strength is then very nearly the same as that of 
the rod before the rolling of the threads. 

To get the maximum number of bands on a given 
section of pipe, it is customary to offset the shoes 
around the circumference in such a way that a shoe 
comes in contact with the adjacent bands rather than 
adjacent shoes. In this way with, say, a ?-in. band it is 
possible to get a spacing between centers of adjacent 
bands of approximately two inches. When this condi- 
tion of spacing has been reached, it is impossible to 
make the pipe stronger except by increasing the diam- 
eter of the rods. 


STATIC-HEAD LIMITATIONS 


The factor that limits the ultimate static head under 
which wood-stave pipes can be used is the crushing 
strength of the wood beneath the circumferential bands. 
In practice the permissible crushing strength taken in 
design should be the estimated crushing strength of the 
wood at the exterior of the pipe after years of service 
and not that of the new timber. When this condition is 
satisfied, it will generally result in the selection of bands 
that are not of too great cross-section to be workable 
in erection. 

For each diameter of pipe there is a maximum diam- 
eter of rod or band beyond which it is extremely difficult 
to bend the bands to the contour of the pipe. If larger 
sizes are used, the construction work becomes difficult 
and, consequently, more expensive. For a 12-ft. pipe 
4-in. diameter bands are about the heaviest that can be 
worked with ease, although 1-in. and 14-in. bands may 
be used with difficulty. 

There is also a maximum spacing of bands longi- 
tudinally of the pipe, which may run from 6 to 8 in. 


Fig. 1—Wood-stave pipe supported in 
reinforced-concrete cradles 


This is determined by the possibility of holding the 
edges of the staves in close enough contact between 
adjacent bands so that no appreciable leakage takes 
place. The spacing between bands is adjusted so that 
the tensile strength of the bands is proportional to the 
internal pressure in the pipe. These adjustments can 
be made at short intervals; hence full advantage may 
be taken of the strength of the bands. 

Up to a certain limit of head for each size of pipe, 
the cost of steel required in the form of bands and 
shoes is !ess than in the form of plates. The erection 
cost and the cost of wood for wood-stave pipe is less 
than for riveted steel, so that there is a considerable 
advantage in point of cost in favor of wood pipe for 
the lower heads. This is particularly true for very 
low heads where, in a steel pipe, it is necessary to use 
plates of considerable thickness for stability when 
empty. For such low heads the first cost of wood pipe 
is therefore less than for steel plate. 

In laying continuous wood-stave pipe, it is practicable 
to follow curves of reasonable radius without indulging 
in the construction of special fittings of steel or other 
materials. The usually accepted minimum limit is a 
curve of radius equal to fifty times the diameter of the 
pipe. In other words, the minimum radius for a 12-ft. 
pipe is approximately 600 ft. If a much smaller radius 
is used, it becomes difficult to pull the pipe around to the 
circumference of the curve with the usual chain falls 
and tackle. If very much smaller radii are required, 
it becomes necessary to resort to the use of special 
bends of steel, cast iron or concrete. The limitations 
as to radius apply to vertical as well as horizontal 
curves. 


CONNECTIONS BETWEEN WooD AND OTHER PIPE 


Where connections have to be made to other types of 
conduit, such as concrete, iron or steel pipe, it is neces- 
sary to make this in the form of an expansion joint, 
which is usually made from one to three feet long. The 
most satisfactory joint appears to be to continue the 
staves without bands into an annular space of one to 
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three inches width outside the wood. Experience seems 
to indicate that the smaller dimension is the most satis- 
factory in service. This is packed with oakum tightly 
driven up and retained with some form of retaining 
ving held by bolts, as at A and B in Fig. 2, and of such 


construction as to permit considerable compression of 


the oakum. It is usually necessary to repack these 
joints one or more times after construction in order tq 
reduce the leakage to a minimum. It is difficult to elimi- 
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Fig. 2—Two type of joints between steel and 
wood-stave pipes 


nate leakage at such joints entirely, owing to slight 
movements of the pipe caused by changes in the tem- 
perature, unless the steel pipe is anchored near the 
joint. 

The retaining ring is sometimes made of a Z-section, 
with the leg projecting into the annular opening and 
made to fit the space closely, as at A, Fig. 2, so as to 
facilitate compression. It is advisable to allow a move- 
ment from three to six inches of the retaining ring, 
which is held and the packing compressed by bolts 
through the outside leg and through a flange attached 
to the stationary portion of the joint. 

Where connections are made to long steel-pipe lines 
unless the steel pipe is securely anchored close to the 
joint, there is usually expansion or movement amount- 
ing to one or more inches, which gradually causes 
leakage at the expansion joint connection. This move- 
ment is, of course, more pronounced When the pipe is 
empty, and the temperature changes to a greater extent 
than when filled with water. 


PREVENTING LEAKAGE AT JOINT BETWEEN 
Two PIPE LINES 


Where excessive leakage takes place, it is sometimes 
possible to pack the annular space nearly full of oakum 
and then finish with lead wool tightly driven up, after 
which the retaining ring is put on and tightened up. 
This has resulted in a tight joint when it is not obtain- 
able with oakum alone. 

Another method of making a tight joint, which has 
heen successfully used recently, is as follows: Pack 
the joint tirhtly with oakum at the inner end, then pack 
tightly ‘viih dry cement mortar to within three or 
four inches of the end. The rest of the space is filled 
with lead wool thoroughly calked. The annular 

_ Space used for this particular joint was made one inch 
wide, The steel pipe should be securely anchored just 


beyond the joint in order to prevent the longitudinal 
movement previously mentioned. If movement occurs, a 
joint of this type will probably crack. In a case where 
leakage persisted with this type of joint, heavy roofing 
pitch was pumped in, which made the joint quite tight. 
It is difficult but not impossible to stop leakage com- 
pletely at such a joint. 

Manholes and drainage connections for standpipes, 
surge tanks, etc., if not of too large dimensions, are 
usually attached to wood-stave pipe by means of 
flanged castings that are fitted to the circumference of 
the pipe, with a lip or flange fitted down into an open- 
ing cut through the staves. Flutes are formed on the 
surfaces of these castings at the edges, for receiving 
the nuts, washers and bands, the latter being cut off 
to the proper length to reach to the shoes on the sides of 


. the pipe, which join the top and bottom bands. In order 


to make a tight joint between the casting and the wood 
staves, it is advisable to place under it a sheet of felt 
saturated with coal-tar pitch, which is cut to fit closely 
around the lip that projects into the opening. 


CONNECTING STANDPIPES OR SURGE TANKS 
TO PIPE LINES 


Where standpipes or surge tanks are connected on top 
of the pipe, it is necessary to support them independ- 
ently of the pipe, and it is advisable to make a slip-joint 
connection into the connecting casting. The movable 
cylindrical portion should be made of brass so as to 
avoid the possibility of rusting fast to the iron casting. 
The slip joint should have an annular space of sufficient 
length and width to allow of packing with oakum, and 
be provided with a gland or packing ring having suffi- 
cient movement allowed to permit of compressing the 
oakum enough to obtain a tight joint. The construc- 
tion in this case is similar to the expansion joint 
previously described. 

In the laying out of wood-stave pipe, it is important 
to carry it on such grades that air pockets will not 


Note After erection 
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Fig. 3—Reinforced-concrete cradle for supporting 
wood-stave pipe 


form at any point. Wherever such are likely to form, 
it is important that some means be provided for the 
escape of air during operation and when filling the pipe, 
and for the entrance of air when the pipe is being 
emptied. The most reliable and satisfactory means of 
accomplishing this is by the installation of a vent pipe 
connecting to the top of the pipe, of sufficient diameter 
so that air can enter or leave as rapidly as the water 
leaves or enters the pipe. Careful provision should 
be made for keeping vents from freezing in cold 
weather. 
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Air valves and vacuum valves have been found satis- 
factory by some, but by others they have been found 
to stick from corrosion and other causes, due, it is 
stated, to lack of frequent operation and in some cases 
also to poor design or construction. In cold weather 
they must be protected from freezing or they will not 
function. 

The filling and emptying of wood pipes should be 
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Fig. 4—Structural-steel and concrete cradle for 
supporting wood-stave pipe 


adjusted so as not to take place too rapidly. Where 
pipes are filled too rapidly, especially when the grades 
are flat, air pockets tend to form by reason of the 
turbulence of flow within the pipe, causing considerable 
pounding and commotion, which has a tendency to pro- 
duce leaks, especially in old pipes. In cases where the 
emptying is rapid and the vents are not of sufficient 
size, vacuums which may become serious enough to 
cause collapse are produced within the pipe. 


PREVENTING FORMATION OF VACUUMS 


Another point of importance in laying out wood-stave 
pipe lines is to make certain that no point on the pipe 
line is above any possible hydraulic-grade line. An 
instance occurred at one plant where the hydraulic- 
grade line fell below a summit in a large wood-stave 
pipe line at which no vent had been provided. The 
grade above this point was very light, but below this 
it was steep. Owing to limitations at the headworks 
sufficient water could not enter the pipe to supply the 
amount being taken by the turbines and still maintain 
the hydraulic gradient above this point. As a result 
the pressure in the pipe at the change in grade de- 
creased to where three staves were pushed in at the top 
of the pipe. When the load on the turbines was reduced, 
the pipe again filled, producing a large jet of water 
which caused considerable damage before the headgates 
could be closed. This occurrence led the owners to 
install a large vent pipe at this point, and no further 
trouble of this sort is expected. 

A large wood-stave conduit near Seattle collapsed, 
owing to vacuum. This pipe had several summits, each 
provided with a vent pipe. After the collapse the vents 
were found to have been useless because of being frozen. 
It was further found that one or more vents were of 
such inadequate size that collapse was inevitable if 
the water was rapidly drawn off. 

In order to provide for inspection and possible re- 
pairs, it is essential that drain valves be installed at all 
roints where the pipe dips to such an extent that water 
may remain in the pipe to an appreciable depth. Such 
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connections should be of ample size to drain quickly 
the section they are designed to empty and should be 
thoroughly protected from freezing. 

Drains shouid be so connected, supported and pro- 
tected against wash, erosion, etc., that by no reasonable 
chance will they become subjected to forces tending 
to break them off. Drains should also discharge far 
enough from the pipe or on such materials that no 
danger is involved of undermining the pipe. 

Wherever it is possible to carry foundations to bed- 
rock, it is highly desirable to do so, thus minimizing 
the danger to the pipe from bad leaks and washouts. 
When it is necessary to lay such pipe or its supports 
on earth, due precautions should be taken against wash- 
ing or erosion underneath or near the pipe. In soils 
composed of porous gravel with many fair-sized or 
large stones, such danger is lessened except in case of 
bad leaks or breaks. 


SAFEGUARDING THE PIPE LINE AGAINST WASHOUTS 


In fine soils, particularly sands, means of preventing 
such erosion are necessary. An effective means is to 
drive rows of short sheetpiling vertically across the 
trench in which the pipe is laid and a short distance 
up the side slopes. These rows should be placed at 
such intervals along the pipe that the difference of 
elevation between the tops of successive rows of sheet- 
ing is a very few inches, except on steep grades, where 
it should be kept down to the lowest limit dictated by 
good judgment. In case considerable leakage or drain- 
age water finds its way down along the pipe line, these 
rows of sheetpiling have the effect of retarding dams 
over which such water must flow. The small difference 

















Fig. 5—Back-fill washed away caused leak along 
horizontal diameter of wood-stave pipe 


of elevation between successive rows of piling limits 
the possibility of erosion and thereby safeguards the 
pipe foundations and supports from being undermined 
and washed out. 

The trench should also be graded or drained from 
ithe center to the sides or to one side, as is most con- 
venient, and the sheeting driven to conform to these 
drainage channels, to avoid extensive wash directly 
under the pipe. On steep grades it is desirable, if not 


necessary, to pave or otherwise protect the drainage 
On fills the leakage or drainage should be led 


channels. 
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to paved or protected channels leading down the slopes 
to a safe distance from the fill. 

Where wood-stave pipe is laid in the open in cradles 
as previously described, there are a number of varieties 
of construction of cradles available. Undoubtedly, the 
cheapest construction is by the use of wooden cradles 
which can either be fitted to the outside circumference 
of the bands or are frequently made so that the pipe 
rests in segmental blocks at the bottom and against 
members inclined at approximately 45 deg. from the 
vertical center line. These cradles are frequently made 
up to templet with the holes drilled and then pressure 
creosoted. They can then be assembled in the field 
without the boring of any additional holes and are much 
more durable than untreated cradles. It is also advis- 
able to renew the treatment with creosote oil after a 
period of years. 


REINFORCED-CONCRETE CRADLES 


Reinforced-concrete cradles extending up to approxi- 
mately the horizontal center line of the pipe or even 
up to the point on the circumference 30 deg. below 
the horizontal line, make excellent supports for wood- 
stave pipe, provided they are carefully constructed to 
the contour of the pipe and to correct line and grade 
(see Figs. 1 and 3). The strength of the pipe against 
crushing caused by excessive snow and ice or other 
loads or external shocks is, of course, much greater if 
it is supported by cradles up to its horizontal center 
line. It is customary in some cases to grout between 
the wood and the internal surface of the cradles so as 
to support the pipe thoroughly independent of the 
bands. There seems to be some question as to whether 
there is a tendency for decay to take place at the edges 
of the cradle due to the fact that within the concrete or 
grout the wood may be thoroughly saturated, while just 
beyond it is alternately wet and dry. While asphalt- 
base paint is a good preservative for wood, a tar-base 
paint is much more durable for steel and at least equally 
durable for wood, and is therefore recommended for 
wood pipe and its steel accessories. 


STRUCTURAL-STEEL CRADLES 


Many prefer the combined structural-steel and con- 
crete cradle, Fig. 4. This cradle is formed of angle 
irons bent to the contour of the pipe, with proper 
supporting members, resting on a rectangular concrete 
pier. This type of cradle has the advantage that the 
steel is adjustable for both line and grade and the 
interior surface next to the pipe is usually so narrow 
that it is possible to treat the staves after the pipe 
has been erected. The cost is considerably less than the 
reinforced-concrete cradle on account of the simple form 
work required for the concrete piers and the small cost 
of the steel cradles, which are made in considerable 
number, all exactly alike. The steel cradles can also 
be readily repainted from time to time. By many this 
is considered the best type of construction, consider- 
ing cost and maintenance and ease of construction. 

When laid partly or entirely underground, it is cus- 
tomary to lay wood pipe on wooden sills with segmental 
blocks under the bottom and to rely on the backfill for 
sustaining the pipe in its proper shape. When this is 
done, it is important that the backfill should be of good 
material, properly placed and tamped, as otherwise, 
voids may occur at the sides of the pipe where solidity 
is most important in order to prevent crushing. Fig. 
5 shows a washout caused by a bad leak from another 
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pipe line located just above and to the right of the 
one shown in the figure. It also shows the character- 
istic leakage near the horizontal diameter, which almost 
always follows the emptying and refilling of a wood- 
stave pipe. Such leakage, however, generally decreases 
and soon ceases, as the wood becomes saturated, swells 
and closes the seams. 

The bands and all other steel appurtenances of wood- 
stave pipe should be thoroughly coated with some good 
preservative paint before installation. Bands treated 
with a pitch composition have been in satisfactory serv- 
ice underground for over twenty years. Where pipe 
lines are exposed, any good structural-steel paint on the 
bands will be satisfactory, provided they are carefully 
given three coats of paint. Such paints will naturally 
require renewal at an earlier date than pitch paints. 
Bands corrode rapidly in alkali soil and, hence, require 
special protective coatings in such soil. 

While brush coats of paint are satisfactory, it has 
been found that bands for wood-stave pipe can be more 
satisfactorily coated by dipping in a tank shaped to 
the curvature of the bands. 

It is hardly necessary to add that in situations where 
a pipe may be subjected to the danger of floods, ice 
jams, landslides, etc., proper protection should be pro- 
vided in the way of retaining walls, piers, cover or 
otherwise, and that proper drainage should be provided 
so that the pipe can by no possibility be damaged or 
floated off by water getting into the space occupied 
by the pipe if it should happen to be empty at the time. 


CAUTIONS TO OBSERVE IN FREEZING TEMPERATURES 


Where freezing temperatures are encountered, it is 
essential that means be provided for protecting all 
vents, air and vacuum valves, standpipes and surge 
tanks, drains, etc., from frost action to at least a suffi- 
cient extent to keep them continuously in operating 
condition under all weather and temperature conditions. 
If allowed to freeze sufficiently, they cannot function as 
designed and may be the cause of serious accidents. 

In climates similar to those of northern New York, 
where the temperature seldom stays continuously below 
zero for more than one or two days, it is unlikely that 
a sufficient thickness of ice will form in the larger sizes 
of wood pipes to cause any serious decrease in the carry- 
ing capacity provided the pipes are in reasonably con- 
tinuous use from day to day. In pipes laid entirely 
in the open, where not used for long periods, it is 
possible that a thick layer of ice may form around the 
inner circumference, and in such cases the pipe should 
be protected in some way. It would then be an advan- 
tage for the pipe to be buried under a minimum of from 
18 to 24 in. of cover. 

Excessive thicknesses of ice are not likely to form 
inside a pipe line used for power development, as such 
lines are usually in practically continuous use and an 
ice coating more than 2 to 6 in. thick would probably 
be out of the question. In fact, it has been found in 
some instances that no ice formed inside wood pipe 
when 6 in. formed inside the steel pipe connected to it. 





Steam-flow meters should be taken down and cleaned 
out once every three months when in continuous service. 
The condensed steam in the meter legs often contains 
impurities which collect upon the surface of the mer- 
cury in the meter and on the meter float. These ac- 


cumulations of foreign matter cause the meter to reg- 
ister incorrectly and also prevent its free movement. 
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Manufacturing Costs 
in Iee Plants’ 


By H. T. WHYTE 


HE man who contemplates the erection of a new 
ice plant in a location where conditions exist with 
which he is not entirely familiar, should give 
serious thought to the following: (1) Annual tonnage 
required; (2) monthly and daily demand; (3) climatic 
conditions; (4) water supply; (5) power; (6) labor. 
The capacity of compressors, tanks and storage rooms 
of plant should be in direct relation to the annual 
tonnage require- 
ments as well as to 








HE Chief Engineer of the Pacific Fruit 

Express Company discusses the prob- 

lems involved in designing a refrigerating 

plant. Study reveals that storage is of 

advantage. Keeping costs of machine 
operation necessary. 











the type of condensers and the cooling-water arrange- 
ments. The type: of construction to be used for tank 
and compressor room building is also of importance, 
and in some localities it is possible to construct this 
portion of the plant cheaply, yet serviceably. 

Water is one of the most important factors affecting 
ice-manufacturing production costs, for the reason that 
pure water freezes more rapidly, makes tougher ice, 
with consequent 
less breakage and 





the daily and 
monthly demand. 
For instance, where 
a large daily de- 
mand is encountered, 
which goes on for.a 
period of five months 
or more, it has been 
found as a rule, 
more economical to 


per cent). 


OPERATION COSTS WITH AND WITHOUT ICE STORAGE 


General expense, including insurance, taxes, de- 
preciation and interest on investment (14 


smaller loss due to 
slush. The cold 
water requires less 
forecooling for ice 
making and less is 
used for condensers; 


10,000-Ton 

Storage and 
200-Ton Plant 125-Ton Plant 
Cost Total Cost Total 


per Cost per Cost 5 

Ton Ton it reduces head pres- 
sure with conse- 

$1.68 $4,200 $1.55 $38,780 quent reduction in 


| 
Plant labor... 0.10 2,500 0.14 3,500 power consumption. 
provide for practi- Tank-room labor. 0.10 2,500 0.14 3,500 An ample supply of 
: Day storage-room labor... . 0.06 1,500 0.10 2,500 
cally the entire re- NS ses 5-5. 2 nice foxevncaocas 0.45 11,250 0.47 11,750 water should be as- 
quirements through Ammonia...... 0.05 1,250 0.05 1,250 sured, for lack of 
machine capacity, von and other supplies. . ; oe ee aa sufficient water over 
- siaintenance..... ’ ’ © 
with but a_ small Salary of portion of crewduringshutdown period. 0.15 *3,850 0.088 72,200 the condensers is as 
storage room for re- Winter storage-room labor 10,00u tons. . . 0.40 4,000 bad as warm water, 
serve. It is the be- Winter storage-room refrigeration 10,000 tons. .. ‘ 0.30 3,000 


lief that greater 
economy can be 
obtained through 
pulling requirements 
direct from tanks, 
rather than provid- 


Totals 
Average cost per ton... 





Saving in favor of large daily capacity, $0.23 per ton. 
*On basis 5 months’ operation; shutdown 7 months at $550 per month. 
On basis 8 months’ operation; shutdown 4 months at $550 per month. 


in that proper cool- 
$75,480 ing and consequent 
reduction of con- 
denser pressure can- 
not be accomplished 
unless a_ sufficient 
quantity of cold 


$69,850 
$2.79 . $3.02 








ing large storage 
room and_= storing 
ice throughout the year for disposal during summer 
months, resulting in excess cost on account of the extra 
handling. 

For example, let us compare the relative merits and 
costs of operation of a 200-ton daily capacity manu- 
facturing plant, costing approximately $300,000, with a 
125-ton daily capacity manufacturing plant with 10,000 
tons of storage room, costing $277,000, where the annual 
demand would be 25,000 tons. The calculations are 
shown in the table. 

Aside from the saving already indicated, there is the 
advantage of supplying first-quality fresh ice, with 
squared edges as against stored ice. However, to off- 
set this there is the disadvantage of not being able to 
run continuously even during the peak-load period, on 
account of weather changes which might result in hav- 
ing to shut down part of the plant for a few days. 

Climatic conditions will have considerable bearing on 
the type of installation, with particular reference to 





*Extract of a paper read before the National Association of 
Practical Refrigerating Engineers, New Orleans, Nov. 15, 1924. 


water is available. 

Careful analysis of 
the power available for driving the ammonia compres- 
sors should be made before one makes the decision as 
to whether steam, electric drive, or oil engines will be 
utilized. A careful check of electric energy rates as 
compared with fuel oil and coal costs should be made, 
keeping in mind, of course, the additional overhead and 
labor necessary on account of initial and maintenance 
costs of boiler installations and maintenance on oil 
engines. 

From my own observation, I am convinced that there 
has been a tendency on the part of plant owners to 
withhold from the operating engineer vital statistics 
pertaining to the cost of production at his plant. This 
is indeed the wrong attitude for the plant owner to 
take. The operating engineer should receive monthly 
a report indicating the production costs, detailing the 
cost for power or fuel, water and other supplies, am- 
monia and labor per ton. If possible these costs should 
be compared with another plant of approximately sim- 
ilar size, so that he can see what the other plant is 
doing, 
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Exhaust-Steam Uses 
and Abuses 


Elimination of faulty designs would make 
possible greater use of low-pressure 
steam at considerable saving 


By EGBERT DOUGLAS* 


N AN ordinary steam power plant there is nothing 

which has more real value to the owner than the 
exhaust steam if he can use it as a means of heat 
utilization. There are many processes and applications 
requiring heat which are within temperature ranges 
admirably suited to the use of exhaust steam at pres- 
sures at or near atmosphere which are absolutely de- 
feated by faulty design of the steam-using equipment. 

There is on the market much equipment requiring 
steam as a heating agent where exhaust steam would 
handle the process or job very nicely, but the equipment 
can be used only at pressures far above ordinary 
exhaust-steam operating pressures. This is frequently 
on account of areas in heating coils or openings to 
them being too small. In the design of such equipment 
the manufacturer apparently looks at the matter purely 
from the angle of low first cost in its construction, and 
he provides small pipe for heating coils because it costs 
less to construct than larger size heating coils would. 

The result is steam at quite high pressures has to be 
used in much apparatus where the particular processes 
ind temperatures are frequently below the boiling point 
or little above it. 


SMALL OPENINGS NECESSITATE HIGH PRESSURE 


One often wonders how such apparatus can be so 
successfully sold. A case in point would be that of a 
vacuum pan for condensing milk. This job is done 
under a vacuum of from 20 to 26 in., which gives a 
temperature far below that of steam at atmospheric 
pressure. Yet there are devices like this on the market 
where the steam openings are so small that high-pres- 
sure steam has to be used for no other reason than 
not being able to get enough steam through the hole 
provided for its entrance at low pressure. 

There is also much hotel kitchen equipment inflicted 
with the same limitations, requiring about forty pounds 
of steam to do heating at less than 212 deg. A case just 
came before the writer where a client operating a milk 
plant was on the verge of purchasing a milk-bottle wash- 
ing machine, and it was more by luck than judgment he 
asked us to look it over before signing the contract. 
We discovered that it would require high pressure 
steam, and in this plant there was then a surplus of 
exhaust steam going to atmosphere which might just 
as well be used in this new apparatus. 

When the manufacturer’s attention was called to this 
defect in design, he immediately said it could not be 
built to use exhaust steam. However, when threatened 
with the loss of the order he soon changed his tactics 
and also the design of the machine. It is working on 
exhaust steam today and everybody is happy. 

I have often wondered if it is ignorance of the char- 
acteristics of steam at different pressures that causes 
manufacturers to push equipment that is clearly of 
faulty design from an economic operating point of view, 


*Consulting Engineer, Milwaukee, Wis. 
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or if they just know they can put it over and, therefore, 
why worry about what it costs to operate it. If en- 
gines and electric motors were built with these funda- 
mental flaws in design, they would not get very far. 

Much of the laundry equipment is inflicted with the 
same sort of faulty engineering design, and conse- 
quently much steam at pressures higher than necessary 
has to be used. These faults coupled with the piping 
layout in many plants have precluded from successful 
operation thousands of applications of exhaust steam, 
and many of them are still condemned on the ground 
that exhaust steam contains insufficient heat. 

Many heating systems are carried at pressures far 
higher than necessary simply because some architect 
or steam-heating contractor pinched the steam-supply 
lines down so small that sufficient steam cannot be ad- 
mitted at the lower pressures to make them circulate. 
It is here not a question of temperature but one of 
circulation that has precluded the use of exhaust steam 
at very low pressure. Many heating systems can at 
times be operated below atmospheric pressure when 
properly piped. 


IGNORANCE RESPONSIBLE FOR MuCH WASTE 


Considering that the greatest heat loss in the steam 
power plant is that in the exhaust steam, the large 
number of blunders that can be found where this re- 
coverable heat has not been taken advantage of is little 
short of startling. Apparently through a combination 
of much faultily designed equipment and ignorance on 
the part of steam users on the simplest of the funda- 
mentals governing its pressures, temperatures and its 
volume, users have been led to many high-pressure uses 
of steam in industries where large quantities of ex- 
haust steam at the same time are going to waste. 

The applications of steam are apparently badly con- 
fused by misunderstandings of the relationship of pres- 
sures, volumes and temperatures. If more investiga- 
tions into the troubles and uses of steam were made 
with thermometers instead of steam gages it would 
lead to many uses being made of exhaust steam where 
now so-called high pressures are used. 

Severe competition in most lines of equipment usu- 
ally results in hammering down its quality in order to 
arrive at low cost of manufacture. In many cases of 
the steam-using equipment the users are absolutely in 
the dark as to the relationship of pressures, tempera- 
tures and volume and they purchase what is offered 
without the slightest knowledge of what it may do to 
their operating expenses when put into service. 

This condition has led many industries into a much 
greater use of so-called high-pressure steam than is 
necessary, and at the same time much exhaust steam 
has been lost to atmosphere. 

Other cases are found where the back pressures on 
the exhaust system have been built up so high that the 
prime-mover capacity has had to be increased for no 
other reason than pipe lines were so badly overloaded 
that sufficient exhaust could not be pushed through them 
at the lower pressures. 

The result is in many cases engines have been pur- 
chased because power was not available when all that 
was really necessary was some larger pipe lines on the 
exhaust side of present ones. 

It all works back to the lack of knowledge on the 
fundamentals of the characteristics of the steam itself. 
Many thousands of dollars annually are lost through 
channels along the lines here discussed. 
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Shale Oil 


ITH one-half our domestic oil supply exhausted, 

it has been variously estimated by experts that 
the present rate of consumption would deplete the oil 
remaining in the ground in ten to twenty years. We 
shall then have to depend on imports or fall back on 
shale as the source of supply, our shale deposits being 
sufficient to produce fifty-five billion barrels of oil. 
These deposits exist in a number of states, as far west 
as Colorado and east to Ohio. 

Some research has been made on the production of 
shale, and further joint investigations are now being 
carried on by the Bureau of Mines in conjunction with 
the State of Colorado, the University of Utah and the 
State of Indiana. However, labor involved in the min- 
ing of shale, with present known methods, is consider- 
able and such as to render the cost of the product too 
high to compete with crude from the wells. 

Additional research is necessary and production un- 
der commercial or semi-commercial conditions would un- 
doubtedly lead to improved methods requiring less labor 
and accompanied by decreased cost. Such a plant would 
be highly desirable, but the Bureau of Mines has not 
the funds available. Why wait until the necessity is 
upon us? A modest appropriation by the government 
for such work would be an excellent investment. 


Plant Engineering 
in New England 


HE outstanding industries in New England are 
textiles, footwear, pulp and paper, hardware and 
light machinery. Only in the case of paper are the prin- 
cipal raw materials close at hand. Leather, cotton, 
wool, iron, copper, spelter, lead and coal—all must be 
brought from a distance. In many cases the original 
location of the raw materials is closer to the natural 
center of distribution than is the point of manufacture. 
Thus New England is penalized twice on freight— 
once on the raw materials and once on the product. This 
accounts for specialization on products having a con- 
siderable value per pound. Boston could not afford to 
ship kitchen ranges to Pittsburgh, but it can send shoes 
to Chicago where the hides originate. Even with prod- 
ucts having a high value per pound there is a differen- 
tial which can be overcome only by capitalizing the 
skill, intelligence and prudence of the New England 
Yankee. At that the odds are sometimes hard. This is 
the case just now with the cotton industry, which faces 
a growing competition from mills operated by low-pay 
labor in the South. 

In textiles, particularly, no one needs to tell the New 
Englander that he must watch the pennies. He already 
knows it. He also knows that he must at times spend 
money boldly (for the best equipment) in order to save 
it. What is still needed is a more thorough study of 
the problems of plant engineering with particular ref- 
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erence to power and process steam. The cost of coal— 
mostly freight—is very high. It is a particularly grave 
economic offense to waste coal in New England. Steam 
generation efficiencies are increasing, but that is only 
half the story. There are still many supposedly well- 
operated textile plants where no check is kept on the 
departmental consumption of process steam. Worst of 
all, many plants with the latest and finest boiler-room 
equipment fail to realize the power-generating possi- 
bilities of their process steam. True, this condition 
exists all over the country, but New England can least 
of all afford such waste and it seems unthinkable that 
Yankee shrewdness will allow it to continue. 


High-Pressure Water 
for District Heating 


ISTRICT or community steam heating has not 

achieved the growth its value warrants. The basic 
cause of the more or less stagnation existing in this 
branch of engineering is the high installation cost of 
the steam mains. Under existing house-heating designs 
only comparatively low steam pressures can be used in 
the building lines. This condition, together with the 
difficulty of obtaining high-pressure expansion joints, 
led the heating companies at the beginning of district 
heating to adopt low street-main pressures. 

Because of the low pressures large diameter street 
mains were necessary for the delivery of a given amount 
of heating. The investment cost, as a consequence, 
was high and the heat losses due to radiation of the 
large pipe surface were great. In addition the diffi- 
culty of maintaining tight connections and the inability 
of using long-radius loops to care for the expansion 
made the maintenance high. Therefore, many low- 
pressure systems were abandoned and some changed 
to moderately high pressure. 

Recently, an electrical central station engaged to light 
and heat several large stores and office buildings. The 
lighting feature presented no unusual problems, but 
the difficulties in the way of laying large steam mains 
in the streets were sufficient to prompt the engineers to 
study other than existing steam-heating practices. 
While not definitely accepted as the correct solution, a 
plan of using hot water in place of steam has been 
worked out by the engineers. 

In the proposed system hot water under five hundred 
pounds pressure will be taken from the boiler and forced 
through the street mains to the building. These mains 
can be of much smaller diameter than would be needed 
if steam at one hundred pounds pressure was used. 
That this is true may be seen by an examination of the 
steam tables. For example, if the return water is to be 
at one hundred degrees, the heating effect of one pound 
of water would be approximately three hundred and 
seventy-five British thermal units, or two and three- 
quarters pounds of water would be needed to equal the 
heating effect of one pound of steam at one hundred 
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pounds pressure. But this weight of water would have 
a volume of but two-thirds that of a pound of steam. 

The advantage would lie in the smaller pipes needed 
and the permissible use of long-radius bends in place 
of slip joints to take care of the expansion. 

The high-pressure water on entering the building 
would pass through a steam boiler in which steam at a 
low pressure would be generated by the heat absorbed 
from the hot water. This house-heating system would 
be automatic, the steam passing through the radiators 
and the condensation returning to the boiler. 

While difficulties may be encountered if this plan is 
carried into effect, the system does possess merits 
well worth investigating. 


Why Not Construct 
Dam No. 3 at Muscle Shoals? 


N THE development of a large water-power project 

the creation of an efficient construction organization 
and accumulating the necessary equipment to carry on 
the work represent a considerable part of the construc- 
tion costs. Construction camps must be erected, large 
numbers of men must be secured and trained into an 
efficient working organization, and large quantities of 
material-handling machinery must be obtained and put 
into operation. On a project like Muscle Shoals this 
investment runs into a large figure. 

Muscle Shoals Dam No. 2 is now nearing completion, 
and unless the Government decides in the near future to 
complete Dam No. 3, the construction organization that 
has been developed during the last six years on Dam 
No. 2 must be abandoned and a large part of the cost 
of building up this organization will be lost. Further- 
more, at a later date, if it is decided to complete the 
project, there will be the additional expense of forming 
a new construction force, probably by men who have 
not had experience with the present project. 

It will require at least four years to complete Dam 
No. 3, and its cost is estimated at twenty-five million 
dollars, so that an appropriation of six and one-quarter 
million dollars per year by Congress for four years 
would be sufficient to carry on the work and save the 
investment in the present organization at Dam No. 2. 
Major Max C. Tyler, in a special report made recently 
to the Chief of Engineers, U. S. Army, expressed the 
opinion that if the power from Dam No. 2 is distributed 
through the interconnected systems of the Southeastern 
power companies and into territory southwest of Muscle 
Shoals, the power from Dam No. 3 will be required by 
1931. This would mean that almost immediate action 
on the latter is necessary to meet this schedule. 

So far as disposing of the power at Muscle Shoals is 
concerned, this will probably be done very easily if past 
experience is any criterion as to the absorption of avail- 
able power in almost any district in this country. For 
the last six years the difficult problem has been to build 
plants fast enough to meet the increased power require- 
ments, and there is no indication of serious slackening 
in the demands. 

In the construction of Dam No. 3, even if the power 
is not needed when the dam is completed, the construc- 
tion of the plant can be delayed until the appropriate 
time and the dam can serve as a storage reservoir for 
the plant at Dam No. 2. Operating under this condi- 
tion would, it is estimated, about double the primary 
power at Dam No. 2 and increase it from seventy-five 
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to about one hundred and fifty thousand horsepower. 
Since the present construction program calls for the 
installation of two hundred and sixty thousand horse- 
power, there will be ample capacity to produce this 
power. 

Congress has an opportunity, in dealing with the 
project, to demonstrate some real business acumen. 
Sitting tight and holding on to’ the purse strings is 
not the only way to save the taxpayers’ money. There 
are times when more is accomplished by loosening up a 
bit, and Muscle Shoals seems to offer such an 
opportunity. 


Aluminum Paint 
in the Power Plant 


CONTEMPORARY magazine recently pointed out 

that the use of aluminum paint saves fuel in the 
gas house. Books on heating and ventilating include 
tables of the relative effect of radiator paints. These 
show that where the relative heat transmission of bare 
iron surface is unity, most of the paints have the 
effect of decreasing this heat transmission. One of the 
worst paints from a heat-transfer point of view is 
aluminum, whose relative value is only 0.75. 

These figures indicate that this paint might find use- 
ful application in a power plant. In the first place the 
light color of this paint is desirable as it increases the 
brightness of the plant and decreases the cost of illu- 
mination. Furthermore, its application to certain parts 
would have a tendency to decrease heat losses. For 
instance, steel-encased boiler furnaces could very 
advantageously be so painted. This would tend to 
lessen the radiation losses of the boiler and furnace. 

The breeching could be painted with aluminum to 
conserve heat, for it is desirable in the interests of 
maximum draft to lose as little heat as possible in 
getting from the boiler to the chimney. 

Recent investigations indicate that there is quite a losg 
from steel stacks through radiation. These also might 
be painted with aluminum to conserve heat and thus 
increase draft. This advantage in the case of chimneys 
might be offset by certain esthetic tastes, which might 
consider a white glistening stack out of place on a 
power plant. 

Many small parts in a plant could also be painted for 
the same purpose. These include uncovered unions, 
valve bonnets and handwheels, try-cocks, water columns, 
ete. In fact, quite an extended use can be found for 
aluminum paint as a heat conserver in the power plant. 





Addressing the Metropolitan Section, A.S.M.E., last 
week on operating methods at Hudson Avenue Station, 
E. C. Stahl, of the Brooklyn Edison Company, explained 
how the firemen’s interest is maintained by posting 
their daily ratings based on the readings of the steam- 
flow air-flow charts. While on a tour of the boiler 
room recently, he was approached by one of the fire- 
men, of Italian lineage, who pointing with pride to a 
one hundred per cent rating, remarked, “Tomorrow I 
get one hundred five per cent.” The fireman may have 
been short on mathematics, but he was there with the 
right spirit. 





The index for Volume 60, the second half of 1924, is 
now ready and will be mailed without charge to sub- 
scribers upon request. 
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Practical Ideas from Practical Men 





1925. 








ITH a view to stimulating engineers into the habit of 

recording for the benefit of brother engineers, unusual 
occurrences, how these were met and other practical ex- 
vedients adopted in the operation of their B seen Power 
a decided to award two cash prizes each month during 
One of $25 for the best and another of $15 for the 
second best practical letter on plant operation or practical 
kinks received during the month. This is in me 
payment for the contribution at space rates. Three promi- 
nent operating engineers have been invited to act as judges. 
The winners will be announced the succeeding month. 


ition to 








Why Some Engines Give Trouble 


Every once in a while someone announces that he has 
discovered that the internal-combustion engine is not a 
satisfactory source of power. Those whose business 
brings them in contact with such plants understand 
why the casual observer may receive this impression, 
for it is a notorious fact that the condition in many 
plants is deplorable. Trouble with an internal-combus- 
tion engine is seldom blameable to the design or 














Repair of Piston Head 


workmanship embodied in the machine, but on the con- 
trary is almost always due to a lack of understanding 
on the part of the engineer which might well be termed 
ignorance. Engines are operated without attention 
tion being given to the mechanical conditions, dust is 
allowed to pile upon and around the machine, and a 
wiping rag is unknown. 

Recently, I was confronted with such a condition in 
a plant containing an oil engine sold by a friend, and 
the wonder was that the engine ran at all. It was a 
100-hp. single-cylinder two-stroke-cycle semi-Diesel unit 





of the crosshead type using the front of the cylinder for 
the scavenging pump. 

On visiting the plant, which was shut down for re- 
pairs, I found that the cylinder head was cracked, as 
was also the crown of the piston. The engine was of 
a good design, and it seemed unreasonable to find such 
damage. Inquiry developed that the engineer had run 
the unit at full load for 20 to 30 minutes without any 
water in the jackets. As soon as he discovered his error, 
he had turned the valve on full blast, instead of pulling 
off the load and running light with a small water flow 
until the engine had cooled off. 

I advised drilling and plugging the ends of the crack 
in the piston head, to be followed by riveting a *:-in. 
plate on the head. This was done and after shortening 
the piston rod to compensate for the plate, so that the 
cylinder compression volume would be the same, we 
found the engine ran satisfactorily. It was impossible 
to repair the cylinder head, but the fractured one could 
be used until a new one was received. 

A total lack of engineering was shown in the installa- 
tion and operation. The engine rocked so that its move- 
ment on the foundation was over a quarter inch. It 
developed that the foundation was only four feet thick 
and had been set on twelve feet of quicksand without 
piling. The fuel tank was 300 ft. from the engine, and 
the pump had to lift it 9 ft. as well as draw it through 
300 ft. of 4-in. pipe. Of course in cold weather the 
24-deg. oil was so sluggish that the pump could not 
always maintain the flow. There were a score of other 
defects, showing that the engineering had been faulty. 

After installation the owner had put a boy under 20 
years of age in charge. Having no information as to 
such engines save that picked up during a limited 
automobile-repair experience, he should not have been 
expected to operate a costly machine. H. BEARD. 

El] Paso, Tex. 


Solenoid Brake on Large Bucket Elevator 


A means of preventing runaways was provided on 
a bucket elevator which previously had narrowly escaped 
being wrecked owing to failure of voltage. As shown 
in the figure, pulley C is mounted on the shaft of a 
135-hp. 475-r.p.m. 440-volt 50-cycle motor that exerts 
practically full-load torque when operating under nor- 
mal conditions. The 10-ft. pulley revolves at 108 r.p.m. 
and drives a 7.9-ft. rope wheel at 20 r.p.m. which gave 
500 ft. per min. rope speed. 
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If voltage failed when the motor was elevating the 
load, it was found that the load would come to rest 
in a few seconds and would start running backward 
unless held by the pawl and ratchet arrangement which 
was installed on the mainshaft between the large gear 
and the cable wheel. Since this safety device was not 
very reliable because of failure of the pawl to mesh at 
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Solenoid brake was mounted on shaft at E 


times, it was decided to install a solenoid brake that 
would set whenever the voltage failed. The cheapest 
arrangement would have been to mount a brake on the 
motor shaft at D. The full-load torque of the motor at 
one-foot radius figured 1,490 lb. by the formula, 

T= Hp. X 5.20 = = < Saee = 1,490 pounds 

r.p.m. 475 

Since the friction in the gearing also tends to assist 
in holding back the load on failure of voltage, it is 
permissible to reduce this figure when estimating the 
size of the brake. Allowing 76 per cent mechanical 
efficiency will reduce the retarding torque required of 
the brake to 1,490 * 0.76 1,133 pounds. 

However, there was always the possibility of the belt 
connecting the motor with the back-gear equipment 
breaking, and it was considered best to mount the brake 
on the countershaft extension at EF. Driving the coun- 
tershaft from the motor by gearing would have per- 
mitted the use of the brake in the motor shaft, but it 
had been previously found that gearing the motor 
caused excessive vibration. , 

The amount of retarding torque required of a brake 
on the countershaft at EF, which runs at 108 r.p.m. wa 
estimated to be 5,000 lb. at one-foot radius, that is, 

135 & 5,250 < 0.76 
aden 108 

Such a brake weighed 1,700 lb. and was considerably 
larger than one necessary for mounting on the motor 
shaft. Possibly the best location for the brake would 
have been on the mainshaft, but as the speed was only 
20 r.p.m., the size of the brake would have been out of 
all reason as well as very expensive. 

Accordingly, an _ electrically operated brake was 
mounted at E cn the countershaft. The solenoid of 


= 5,000 pounds 


Vol. 61, No. 4 


the brake was connected across the motor terminals. 
Whenever the motor was energized, the brake coil was 
also energized and the brake was released. When 
voltage failed, either due to the operator’s bringing the 
controller handle to the off position or due to trouble at 
the power house, the brake would set and prevent the 
load from starting down in reverse direction. 
R. F. EMERSON, 
Industrial Engineering Dept., 


Schenectady, N. Y. General Electric Company. 


Draft from Window Causes Erratic Action 
of Reducing Valve 


A 3x6-in. reducing valve, serving a heating system, 
reducing saturated steam from 150 lb. gage to atmos- 
pheric pressure, would operate for days at a time, hold- 
ing the low pressure to the dot. Then without warn- 
ing it would open up and let the high-pressure steam 
blow straight through, making it necessary to throttle 
the steam supply to hold it down. 

The valve was dismantled several times and found to 
be in good shape, so we were at a loss to know the cause 
of the erratic action. Finally, someone noticed that the 
trouble occurred only when there was a high northwest 
wind. An open window ventilator in the side of the 
boiler room about ten feet away from the valve, allowed 
a draft across the valve, causing unequal expansion 
or contraction, which in turn caused the valve to be- 
come erratic in its action. To prove it, we have on sev- 












































Wind coming through open ventilation caused reducing 
valve to become inoperative. 


eral occasions opened this window when a high north- 
west wind was blowing, and after an hour or so have 
been able to produce the peculiar action which would 
disappear a few minutes after the window was closed. 
The window was quite a distance from the floor, so the 
draft was not noticeable to the fireman. 

A report of the trouble was given to the manufac- 
turer’s service man and is passed along to other read- 
ers for what it may be worth to those having peculiar or 
abnormal operation of steam appliances. 

Beloit, Wis. S. W. STEARNS. 
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Use of Valves in the Water-Column 
Connections 


I have read with interest the arguments presented by 
Frankland Cheney in the Dec. 30, 1924, issue favoring 
the use of valves in the water-column connections. It 
would appear that Mr. Cheney would like to sacrifice a 
well-recognized safety rule, which is supported by in- 
surance companies, labor boards and commissions hav- 
ing jurisdiction over the operation of boilers and sub- 
stitute in its place a dangerous practice of placing 
valves on the water-column connections. 

The fact that he had an unusual accident that caused 
a considerable amount of inconvenience and an inter- 
ruption to the service supplied by his plant does not, 
in my opinion, justify his contention. I consider the 
water column the most important part of a boiler and 
I believe it should be operated with the highest factor 
of safety possible. 

Personally, I do not favor the practice of connecting 
the steam gage to the water column. I prefer to have 
the column free of valves and without any accessory 
connection. 


Albany, Ore. VIRGIL F. HACKLEMAN. 


Method of Phasing Out a Three-Phase 
Generator 


In the Nov. 25, 1924, issue, page 851, G. M. Brown 
gives certain views regarding a method used for 
phasing-out three-phase alternators, which apparently 
seems quite simple. It must not be assumed, however, 
that the method of testing is altogether as simple as 
described. There will always be the individual dif- 
ferences in the transformers as well as the differences 
in the characteristics of the lamps which may introduce 
relatively serious errors in making tests, because no 
appreciable glowing of the lamp filaments is observable 
at voltages of thirty or less. This difference is not 
serious in the low-capacity high-speed machines, but 
may lead to serious results in machines of large 
capacity. 

There is available a compact portable device that 
gives a definite and positive indication of the phase 
rotation, which is the main feature to be assured of. 
In the absence of such a device a small three-phase 
motor could be used for this purpose. 

The use of lamps in connection with a synchroscope 
is customary to avoid the possibility of not being able 
to synchronize a machine should any trouble develop in 
the synchroscope. It is never possible to synchronize 
as closely with lamps as it is with a synchroscope, for 
the latter shows both the difference in frequency and 
phase angle while the lamps indicate only voltage 
difference, which of course is not observable in the 
lamps at low voltages. The fact that the lamps are 
dark is not at all a definite indication that the switch 
may be closed without a considerable rush of current. 
As previously stated, machines of low capacity may be 


synchronized with lamps if reasonable care is used, 
owing to the fact that they can adjust their speed 
almost instantly to agree with the condition of fre- 
quency and phase difference existing in the system, but 
it is preferable and safer to rely on the synchroscope 
rather than the lamps for a definite indication. 

C. OTTO VON DANNENBERG, 


New York City. J. G. White Engineering Corp. 


Chimney Linings and Air Infiltration 


The explanation given by Mr. Misostow in the Dec. 
23, 1924, issue of the cause of the sudden drop in 
temperature of the gases at the top of the lining of a 
lined chimney appeals to me as an interesting example 
of how a catchword explanation is passed along with- 
out the user’s having any real idea of what actually 
takes place. 

Assuming, for example, that the velocity of the gases 
in the lined portion of the chimney is 20 ft. per sec. and 
that the area of the unlined portion above the lining is 
33 per cent greater than that inside the lining, then the 
velocity of the gases above the lining, assuming no 
leakage into the chimney outside the lining, would be 
201 

1.33 
in a closed pipe does not represent work against an 
external resistance at this point, so the kinetic energy 
represented by the difference in velocity will be dis- 
sipated in eddies and converted into heat, thus, if 
anything, tending to raise rather than lower the tem- 
perature of flue gases at this point. It would appear, 
from the arguments presented by Mr. Misostow that he 
has not had a very extended experience in sampling 
and analyzing flue gases at different points of a gas 
passage, for while it is surprising how long stratifica- 
tion will be maintained if there is any smooth passage 
to bring the gases gently together, there is an equally 
surprising quickness of mixture if the section or direc- 
tion of the passage changes so as to provide an eddy in 
the current. 

One possible explanation, which was not discussed in 
the original article (page 580, Oct. 7, 1924, issue), 
was the effect of radiation from the temperature meas- 
uring bulb to the lining or chimney walls. As the lining 
was presumably refractory and less exposed to conduc- 
tion on the outside, it would be at a considerably higher 
temperature than the metal of the unlined chimney in 
direct contact with the outer air. The experiments 
conducted by the Bureau of Mines with different-sized 
thermocouple junctions show such considerable effects 
even in the latter passes of boilers that all gas-tempera- 
ture measurements are subject to some such suspicion, 
unless proper precautions were taken in shielding the 
thermometer bulb or thermocouple junction from 
radiation of the cool outer wall of the chimney. 

On the whole, I am ready to accept the results as pub- 
lished as being as nearly accurate as it is possible to 
obtain under such conditions and to agree with the 


= 15 ft. per sec. Continuous flow of this sort 
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author that the drop in temperature is due almost 

entirely to the mixture of the gases from inside the 

lining with the leakage air from outside it, but inside 

the chimney. H. D. FISHER. 
New Haven, Conn. 


What Caused the Exciter To Be 
Overloaded? 


In the article entitled, “What Caused the Exciter To 
Be Overloaded?” by Mr. Willit in Power of Dec. 23, 
1924, the author concludes that the cause of his trouble 
was because the wires from the exciter to the switch- 
board and from the switchboard to the alternator were 
all in the same conduit. 

While it might not always be considered best prac- 
tice to run both sets of wires in the same conduit, 
assuming that the insulation of the wires was good, as 
Mr. Willit contends was the case, and that the ma- 
chines and switchboard equipment were properly con- 
nected to this wiring, there could be no possible 
electrical difficulty arising from the running of the two 
sets of wires in the same conduit. ° 

With direct current there is no inductive effect except 
while the current is increasing or decreasing, which is 
quickly dissipated when the current reaches a steady 
value, and even with alternating current, having all the 
wires of a circuit in the same conduit neutralizes the 
inductive effect. 

It is evident that Mr. Willit’s trouble was caused by 
something aside from the mere having of the wires all 
in the same conduit. J. H. BENDER. 

Clayton, N. M. 


The Utilization of Heat Head 


The article on “The Utilization of Heat Head” by 
Prof. A. G. Christie in the Dec. 2, 1924, issue performs 
a useful service in calling attention to wasteful prac- 
tices in modern power plants. There are, however, a 
few paragraphs in which too little consideration was 
given to commercial requirements. The rapid spread 
and wide commercial success of steam-jet air pumps at 
a time when ever-increasing effort is being made to 
obtain economy of operation would seem to dispute 
Professor Christie’s arguments for the use of the 
reciprocating dry vacuum pump as having greater over- 
all economy. Also, the third paragraph of the first 
column, page 893, needs further amplification. The 
paragraph is as follows: 

Frequently, high-pressure evaporators are used in steam 
stations for providing makeup. In such units no mechanical 
work is developed by the steam used. This practice cannot 
be justified from the viewpoint of utilization of heat head. 
It is possible to provide low-pressure evaporators of the 
same capacity in connection with bleeders on the main unit, 
which will provide for a maximum utilization of the heat 


head. 

There is always a theoretical loss of heat head in 
evaporators; that is, heat at a certain temperature is 
used in the evaporation coils and, barring losses, the 
same amount of heat is rejected in the evaporator con- 
denser at a lower temperature. With stage bleeding 
for the regenerative heating of feed water, least loss of 
heat head is incurred if the steam. bled from the turbine 
at any stage is used to heat the condensate only from 
the temperature of the next lower stage. 

The evaporator should not take heat from one stage 
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and degrade it to the temperature of a lower stage, 
since to do so deprives the plant of part of the gain in 
efficiency due to heating by Bled steam at the lower 
stage. However, the sources of heating steam are gen- 
erally far enough apart in temperature so that the 
evaporator and evaporator condenser may be interposed 
between stages. To cause no loss in availability, the 
feed water, after being heated by the steam from the 
lower stage of the turbine, should pass through the 
evaporator condenser, where it is heated part way to the 
next higher lever, before passing to a heater using 
steam from the stage from which the evaporator is 
supplied, where it is heated to the full temperature of 
that stage. In this way the evaporator and evaporator 
condenser serve, in effect, as the first section of the 
heater. 

In a similar manner a high-pressure evaporator may 
be installed between the highest bleed point and the 
boiler temperature with no more loss than if the con- 
densate were taken directly from that highest bleed 
point to the boiler, the evaporator serving only to do 
part of the work that would otherwise be done by high- 
temperature heat in the boiler. This, of course, assumes 
the absence of economizers. If economizers are used, 
high-pressure evaporators, which use for the evaporator 
condenser cooling water the main condensate taken 
from the highest bleed heater, reduce the amount of 
heat that can be absorbed in the economizer and so may 
lower efficiency. 

The statement that “calculations will show that con- 
tinuous blow-down combined with multiple-effect evapo- 
rators will provide practically all the distilled water 
needed for makeup water in the average boiler plant” is, 
in my opinion, doubtful. With distilled water makeup, 
theoretically, there should be no need to blow down at 
all. In practice some of the largest evaporator manufac- 
turers make the statement that with tight condensers 
it is not necessary to blow down in between the usual 
periods for boiler inspection, when the boiler is emptied 
and refilled. 

Readers of Power would doubtless be glad to hear 
from others on this subject, as it is one of great interest 


at present. GEORGE GIBSON. 
New York City. 


Operation of Three-Phase Induction 
Motors Under Abnormal Supply 
Conditions 


Refesring to the article by D. D. Ewing and C. F. 
Bowman, page 994 of the Dec. 16, 1924, issue, I should 
like to ask about the position of the thermometers on 
the stator during the tests described. 

In the first paragraph of the summarized results 
it is stated that a three-phase motor under single-phase 
operation will safely carry 50 per cent normal load, 
although the current per terminal is 120 per cent of 
full-load current. As the heating varies with the 
square of the current, this would mean that the local 
heating in the active phase would be 144 per cent of 
what it should be under normal operation. 

If, during the tests, the thermometers were placed 
on the iron or on the dead coils, this localized heating 
would not be noticed, but if they were placed in direct 
contact with the active coils, the temperature indicated 
should certainly be above normal with 120 per cent of 
full-load current flowing in the winding. 
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Unless the temperature was detected by thermometers 
on the coils, there would probably be no noticeable effect 
during the test, as there wou'd hardly be enough time. 
However, under continuous service it would seem that 
this local heating must cause slow deterioration of the 


insulatior. and ultimate failure. 
Wilkinsburg, Pa. 


H. B. HODGINS. 


Why Do the Indicators Give Different 
Diagrams? 


The cause for the difference in the indicator diagrams 
illustrated in the article by R. G. Summers, in the Dec. 
16, 1924, issue and reproduced herewith, is not in the 
indicators but in the reducing motion. 

Apparently, the cord needs to be shorter on one 
indicator than the other to get the right drum travel. 

The travel of the drums appears to be divided evenly 








Fig. 1—Diagram obtained with a practically 
new indicator 


hn - 


Fig. 2—Diagram obtained with a different indicator 
with compressor operating under the same condition 











on the diagram shown in Fig. 2, but it would appear 

that the cord was not adjusted properly when taking 

that shown in Fig. 1, which caused the drum to turn 

until the pencil rested against the card clips at one end 

of the stroke, causing a vertical line instead of letting 

the diagram fill out. EARL PAGETT. 
Peru, Kan. 


Preheating Furnace Air with 
Indirect Radiation 


Referring to the editorial in the Nov. 18, 1924, issue 
and some succeeding comment on the use of indirect 
heating systems for preheating combustion air when 
they can be spared from regular service, this seems to 
be altogether an economic problem, depending on con- 
ditions in the individual plant. 

In many plants it might not be practical on account 
of the space requirements, either for the air duct leav- 
ing the heating system or for a duct reaching the 
ashpits of natural-draft boilers, or with forced-draft 
boilers it might be difficult to arrange a duct for the 
air at the inlet of the forced-draft fan to allow of proper 
area without subjecting the fan bearings to high enough 
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temperatures to make their lubrication and possible 
failure a source of anxiety. 

On the economic side, most indirect heating systems 
are planned to supply air at a temperature of about 
150 deg. F. which, on a basis of, say, 45 deg. average 
outside temperature, would mean a saving of about 
100 deg. in the heat required to raise the air to chimney 
temperature, since at times of lowest outdoor tempera- 
ture the least heated air would be available. Under 
ordinary conditions of air supply this would represent 
a saving in heat of 3 to 4 per cent, less whatever net 
heat value the exhaust steam used to heat it represents. 
Air at such temperatures has been used on shipboard 
for a long time and should cause no trouble under 
average furnace conditions. 

If the indirect heating system were being operated 
for this purpose alone, the power charge for the fan 
need not be excessive as, unlike the regular heating 
system, the duct would be large and the friction low 
and no static pressure to secure a proper exit velocity 
would be required. This could be compensated for, as 
well as the reduced capacity necessary if the power 
plant did not require the full heating-system capacity, 
by changing the fan-motor pulley for the summer. 

Another promising system which has been used in 
large plants, but is now more adapted to small ones 
since they are less frequently fitted with closed gen- 
erator cooling systems, is to use the generator cooling 
air, which has been heated to 100 to 120 deg., for 
forced draft. For instance, a 1,000-kw. turbo-generator 
carrying 800 kw. load would require about 12,000 Ib. of 
steam per hour, using about 5,000 cu.ft. of air per 
minute supplied by a forced-draft fan for combustion, 
and this is the usual amount of ventilating air required 
for a unit of this size. 

It is likely that the incidental savings on the pre- 
heated air, in the way of reduced air supply and 
improved heat absorption of the boiler, will about 
balance the power requirements of the fan and the 
other possible uses of the exhaust steam used for air 
heating. Therefore if a plant operates a_ sufficient 
number of hours per year to make the saving corre- 
sponding to 3 or 4 per cent of the coal bill run up to, 
say, one-third or one-half of the cost of necessary ducts, 
etc., it would appear to be well worth trying. It is 
hardly fair in a more or less experimental installation 
of this kind to capitalize savings at ordinary rates of 
interest and depreciation. 

For instance, in a plant with four 5,000-sq.ft. boilers 
operating at an average load of 60,000 lb. steam per 
hour, one boiler being held out for cleaning, etc., 120 
hours per week, 50 weeks per year, the coal consump- 
tion will be about 480 net tons per week or 24,000 
tons per year. Even at the low price of $5 a ton deliv- 
ered, 3 per cent would represent $3,600, which could be 
spent practically with the assurance of getting it back 
in the first year. On a 10-hour basis the return would 
be less attractive, but an expenditure of $1,500 would 
almost certainly be returned in one year and larger 
ones in proportion. 

As an additional margin of conservation, the fact 
that an increase of from 70 to 73 per cent, which would 
be the effect of a 3 per cent saving in stack losses with 
a boiler efficiency of 70 per cent, has been ignored, 
although this would represent an actual coal saving of 
4.3 per cent. H. D. FISHER. 

New Haven, Conn. 









Relative Efficiencies of Boiler Joints 

What are the relative efficiencies of riveted-lap and 

butt-and-double-strap joints for boiler shells? 
PF. &. &. 

The efficiency of a riveted joint depends on the com- 
bination of dimensions as well as on the type of the 
joint, and there is no fixed relation between efficiencies 
of the different types of joints. However, for strength 
and sizes of material used in present-day boiler con- 
struction, the relative efficiencies obtainable with dif- 
ferent types of joints are approximately as follows: 
Single-rivetrd lap joints, 57 per cent; double-riveted lap 
joints, 74 per cent; butt and double-strap joint, double- 
riveted, 82 per cent; butt and double-strap joint, triple- 
riveted, 87 per cent; and butt and double-strap joints, 
quadruple-riveted, 94 per cent. 





Corrosiveness of Brine Containing Ammonia 

We have two shell-brine cooler-type tanks. One of 
these is a 16-ton salt-brine (sodium chloride) tank in 
which the ammonia coils developed a leak with discharge 
of about 500 lb. of ammonia into the brine. The other 
is a 12-ton calcium chloride tank. For the purpose of 
repairing the leak in the coils of the salt-brine tank 
it is proposed to transfer the brine to the calcium 
chloride tank from. which we would temporarily remove 
the cans. If the brine mixture is subsequently used in 
both tanks, would it have a bad corrosive effect on the 
galvanizing of the ice cans, especially from the presence 
of the ammonia? N. F. 

Mixing the two brines will not have any bad effect 
on the cans. Calcium chloride brine is, of course, 
better chloride (salt) brine, since it does not cause 
corrosion. The salt brine will cause corrosion or: rust 
on the can if the brine level varies to any-extent with 
alternate flooding and exposure of part of the can to the 
air. As far as known, the ammonia will not destroy 
the galvanizing on the cans. Although there are cases 
where hot ammonia gas has eaten the galvanizing of 
condenser coils, cold ammonia. will not. 


Supplementing Exhaust with Live Steam 


When the exhaust steam supplied to the heating ap- 
paratus of a building does not furnish enough heat for 
‘ie coldest weather, should live steam be used exclu- 
sively, or may live steam be turned into the exhaust to 
make up the necessary amount of heat? BLN. 

It should not be concluded that there is insufficient 
exhaust to do the heating unless there is little or no 
relief of steam at the back-pressure relief valve. When 
it is found that good circulation in coils and radiators 
cannot be obtained without increasing the back pres- 
sure, it will pay better to increase the back pressure to 
the point where the engine’s capacity becomes less than 
the required load, than to use only live steam for the 
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heating. When the necessary back pressure has been 
reached, the exhaust may be supplemented with enough 
live steam to accomplish the heating. The live steam 
should be supplied through a pressure-reducing valve 
that will restrict the supply to a pressure that is several 
pounds below that at which the exhaust back-pressure 
relief valves open. Otherwise there is likely to be 
waste of steam to the atmosphere at the back-pressure 
relief valve, especially at times when the load on the 
engine is increased with increase of exhaust available. 


Removing Scale from Jacket of Diesel Engine 
What chemicals can be used in cleaning scale out of 
Diesel engine cylinder heads and jackets? H.S.L. 


For removing scale from the jacket of a Diesel en- 
gine, muriatic acid (hydrochloric acid) is the chemical 
most frequently used. It is suggested that you use a 
mixture of 25 per cent strength, namely, one gallon of 
muriatic acid and three gallons of water. Pour this 
into the jacket and allow it to remain for one or two 
hours, until fuming of the chemical ceases. Allow the 
mixture to run out and then flush out the jacket with 
water. If the scale is very hard and thick, it may be 
necessary to allow the mixture to remain in the jacket 
as long as five or six hours. Although there is little 
danger of the acid’s affecting the iron to any extent, to 
be on the safe side the acid mixture should not be 
allowed to remain in the jacket longer than necessary 
to soften the scale. 


Setting Corliss Engine Safety Cams 

How should the safety cams be set on a Corliss 
engine? W.B. 

When the cutoffs have been equalized, drop the gov- 
ernor to the lowest possible position, unsupported by 
the starting pin or collar, and set the safety cams 
around to such a position that the valves will not be 
picked up, or at least to such a position that each valve 
will be tripped before its lap becomes uncovered. It 
should be observed, however, that the cams are not set 
so far around that the valves cannot be picked up when 
the governor is resting on the starting pin or collar. 
Then place the governor in the very highest position 
and so that the valves are not opened in that position, 
as such should be the condition to prevent the engine 
from racing in case of breakage of the main belt or 
sudden loss of load. 


Single and Double Shear of Rivets 
What is meant by boiler rivets being in single shear, 
R.N. B. 
A rivet is subjected to single shear when it extends 
through two adjacent plates that would be pushed or 
pulled one over the other, tending to force part of the 
body of the rivet over the adjacent part like the action 


or double shear? 








ia ua! aah a” ae, sie 





OowododeBeher = i 


onal 


oo @m 


<< 


ds 
or 
he 
on 








January 27, 1925 


of a pair of shears to produce cleavage at a single cross- 
section of the rivet. The rivets of lap seams are 
subjected to shear at a single cross-section, or as com- 
monly stated, they are in single shear. A rivet is 
subjected to double shear when it extends through three 
plates and the push or pull of the middle plate is oppo- 
site in direction to the push or pull of the outside plates, 
tending to produce cleavage of the rivet on each side 


. of the middle plate. In a butt and double-strap joint, 


where the outside strap is narrower than the inside 
strap, the inner rows of rivets that pass through the 
main plate and both of the straps are subjected to 
double shear and the rivets of the outer rows which pass 
through only the main plate and the inside strap are 
subjected to single shear. 


Waste Resulting from Insufficient Heating 
Surface for Steam Kettles 

We have a number of open kettles that are heated 
by pipe coils supplied with steam at 125 lb. boiler 
pressure reduced to the pressure of 40 lb. gage. The 
operators claim that for proper results it is necessary 
for the heating coils to blow to the atmosphere. Should 
not as much heat be obtained by discharging the con- 
densation throug) traps or by gravity return system? 

A. P. 

By blowing the coils to the atmosphere, there i: 
more active circulation of the steam, as the coils are 
kept clear of air and water and there is more rapid 
transfer of heat to the contents of the kettles. How- 
ever, the process is highly wasteful of steam, and if it 
is desired to obtain the same heating results with 
drainage of only the condensation, either by a gravity 
return system or discharge traps, it would be neces- 
sary to increase the present amount of heating surface, 
and the pipe coils should be suitably arranged for 
drainage of condensate and equipped with air valves. 


“Eleven Pounds Vacuum” 


When a vacuum gage, connected with the condenser 
of an engine which operates condensing, indicates “11 
lb. vacuum,” what does that signify with respect to 
development of power and operation of the engine? 

G. H. F. 

A vacuum gage shows pressure below the pressure of 
the atmosphere. At sea level the pressure of the atmos- 
phere is 14.7 lb. per sq.in. absolute, or pressure above 
a perfect vacuum. When the gage indicates “11 Ib. 
vacuum,” the back pressure in the condenser or exhaust 
pipe with which the gage is connected would be 14.7 
— 11 = 3.7 lb. per sq.in. absolute. In a non-condensing 
engine the exhaust takes place against the pressure of 
the atmosphere, and the back pressure usually is one 
or more pounds pressure per square inch greater than 
atmospheric pressure on account of frictional resist- 
ances to the free escape of the exhaust. When the 
engine exhausts against “11 lb. vacuum” and the pres- 
sure of the atmosphere is 14.7 lb. per sq.in., the back 
pressure on the exhaust is only 3.7 lb. per sq.in. abso- 
lute. As one pound of forward pressure acting on the 
piston of an engine is required for overcoming one 
pound of back pressure, “11 lb. vacuum,” shown by 
the vacuum gage connected with a condenser, signifies 
that the effectiveness of the forward pressure has been 
increased at least 11 pounds per sq.in. from operating 
the engine condensing in place of non-condensing. 

The reduction of*back pressure, commonly referred 
to as the degree of vacuum, usually is expressed as 
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inches of mercury column pressure less than the pres- 
sure of the atmosphere. As one inch of mercury 
column exerts a pressure of 0.491 lb. per sq.in., “11 Ib. 
vacuum” would be equivalent to 11 — 0.491 = “22.4 in. 
of vacuum,” referred to a mercury vacuum gage. Under 
ordinary conditions at least 26 in. vacuum should be 
obtained and an indication of only 11 lb. or 22.4 in. 
vacuum may be due to air leakage, inefficiency of the 
condenser, too little or too high a temperature of con- 
denser cooling water, or faulty operation of the vacuum 
pump. 


Boiler-Feed Connection Through Front Head 

How can we provide for connecting a 1}-in. feed pipe 
through the 3-in. thick front head of a 54x16-ft. hori- 
zontal return-tubular boiler? R. G. 

If the material of the front head is sound and fully 
3 in. thick, a feed-pipe connection may be made by 
tapping the front head near the middle, just above the 
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Brass bushing for feed pipe in front head of boiler 


level of the tubes, and inserting a brass bushing from 
the outside of the boiler to receive the feed pipe screwed 
in solid from both sides, as illustrated. The tapping 
for receiving the bushing should be the standard size, 
taper and number of threads for 2-in. steam pipe, 
which has an outside diameter of 2.375 in. 

The pipe threads on the inside of the bushing should 
taper from opposite directions, so that the bushing may 
form a coupling to connect 1}-in. internal and external 
feed pipes to form a continuous passage. The internal 
pipe should extend full size toward the rear of the 
boiler, a distance of 9 to 10 ft. from the front head and 
be suspended from the boiler stays by brass or substan- 
tial iron hangers. The open end of the pipe should be 
provided with an elbow and nipple to discharge toward 
the shell of the boiler, but not close to a riveted joint 
of the shell or rear sheets that are over the furnace. 


[Correspondents sending us inquiries, should sign 
their communications with full names and post office 
addresses. This is necessary to guarantee the good 
faith of the communications and for the inquiries to 
receive attention.—Editor. | 
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A new slant on things observed in and out of the power plant 
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Types of Flow Meters 


HERE are many flow meters on 
the market, but they are all based 
on one of a relatively small number of 
These prin- 


fundamental principles. 











vane which is pushed out by the flow 
of any fluid (steam, water, air, etc.) 
passing through. The greater the flow 
the greater the swing. 

Orifice meters are shown in Figs. 5, 
6 and 8. For a given set up and a 

















ures the static head and the former the 
total head, which is the sum of the 
static head and the velocity (or im- 
pact) head. The manometer reads the 
difference between these two, which 
is evidently nothing but the veloc- 
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FIG.8 
Figs. 1, 2 and 4—Area 


ciples are illustrated in the accom- 
panying sketches based on illustrations 
in a booklet recently issued by the fluid 
meters committee of the A.S.M.E. 

The meters shown in Figs. 1, 2 and 4 
require adjustment of the sliding mem- 
ber for each rate of flow until the pres- 
sure drop across the opening is brought 
to a predetermined fixed value. The 
position then measures the flow. 

Fig. 3 shows a meter with a weighted 


meters. Fig. 
Fig. 7—Pitot tube. 


3—Vane meter. Figs. 5, 
Fig. 9—Ventyri meter 


given liquid of fixed density each man- 
ometer reading (Figs. 5 and 6) will 
correspond to a definite rate of flow. 

Another widely used flow - meter 
principle is that of the Pitot tube. 
Three meters of this type are shown in 
Fig. 7. In the simplest form of Pitot 
tube (represented by A and B) one of 
the manometer connections heads up- 
stream while the other is at right 
angles to the flow. The latter meas- 
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FIG.9 


6 and 8—Orifice meters, 


ity head or impact effect which depends 
on the rate of flow. To get larger (and 
hence more accurate readings) one con- 
nection may be turned down stream, as 
shown at C. 

The Venturi meter (Fig. 9) is based 
on the principle that whenever the 
velocity rises the pressure falls, and 
vice versa. By taking out manometer 


taps as shown the manometer will give 
a definite indication of the rate of flow. 
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Instrument for Measuring 
Vibrations 


For measuring the vibrations set, up 
in structures, such as vibrations pro- 
duced by machinery in power plants, 
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Fig. 1—Section through vibrograph 


the Cambridge Instrument Co., Inc., 
Grand Central Terminal Bldg., New 
York City, has placed on the market 
an instrument known as a vibrograph. 
This instrument, Figs. 1 and 2, is a 
form of seismograph in which the 
records are produced on celluloid. In 
the instrument for recording vertical 
vibrations the mass M weighs about 

















Fig. 2—Vibrograph with 
weight arm removed 


10 lb. and is supported by means of a 
metal strip P from a knife-edge K, 
which also carries the stylus arm S. A 
spring Q acts on the system through a 
bell-crank lever L. 

When not in use the mass M is fixed 


in position by means of the clamp E 
and the fixed part F, but when in use 
the clamp E is released and the weight 
of the mass is taken by the strip P. 
In this position the weight is free and 
by its inertia remains at rest. If the 
vibrograph is placed on a support that 
is vibrating vertically, the body of the 
instrument moves relative to the weight 
and the celluloid film which is wrapped 
round the drum D passes beneath the 
stylus S and a record of the vibration 
is made on the celluloid. The drum is 
driven by means of clockwork mounted 
in the case C and the speed of the films 
can be varied from 0.1 to 0.5 in. per 
second. 

An electrical mechanism is provided 
for time marking or for synchronizing 
the instrument with other instruments. 
The magnification by the stylus is ten 
times the actual relative movement of 
the mass and the frame. By adjust- 
ing the spring Q, the periodicity of the 
moving system can be varied from 
about 0.5 to 1 vibration per second. 
An optical magnification is used and 
is generally about 30, so that the total 
magnification of a record is approxi- 
mately 300. Where vibrations of con- 
siderable amplitude are to be measured, 
a smaller weight N, the position of 
which can be varied on a lever arm O, 
is used. This enables unmagnified 
records or in some cases diminished 
records to be taken. 


Peabody Combined Gas and 


Oil Burner 


The Peabody Engineering Corpora- 
tion, New York City, has recently 
brought out a combined gas and oil 
burner for power purposes as _illus- 
trated in Figs. 1 and 2. 

The combined burner consists of a 
standard Peabody-Fisher burner and 
air register with a gas burner between 
the furnace front and air register, as 
shown in the section Fig. 2. The gas 
burner is a hollow cast-iron box or 
chamber fitted with an annular slot 
through which the gas is discharged 
into the furnace opening in a thin 
conical sheet. As the gas leaves the 
slot in the burner, it is brought into 
contact with the combustion air and 
enters the furnace through the same 
opening that is employed when burning 
fue! oil. The same air register with ad- 
justable doors, giving the air for com- 
bustion a rotary motion as it combines 
with the fuel and enters the furnace, 
is retained, together with the standarl 
air diffuser. 

The burner has been designed with a 
view to making it possible to change 
from one fuel to the other without any 
mechanical operation other than the 
opening and closing of the proper 
valves. It is also possible to burn gas 
and oil simultaneously, and this feat- 


ure facilitates the changing from one 
fuel to the other. The capacity of the 
gas burner may be varied between 
4,000 and 20,000 cu.ft. per burner per 
hour, and the air register is built for 

















Fig. 1—View of combined gas 
and oil burner 


either forced- or natural-draft oper- 
ation. 

It is claimed by the manufacturer 
that in tests conducted recently on a 
5,000-sq.ft. boiler fitted with three 
burners, capacities above 300 per cent 
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Fig. 2—Section showing gas burner 
placed between air register 
and furnace front 


of rating were obtained with either 
oil or gas. Average results when oper- 
ating on natural gas showed between 
11 and 12 per cent CO, with no CO and 
no smoke, the maximum CO. possible 
with the gas used being approximately 
12 per cent. When oil was being 
burned, the average flue-gas analysis 
showed 14.5 per cent CO:, 1.5 per cent 
O and no CO with practically no smoke 
at high ratings. 
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American Schaeffer & 
Budenberg Multiple 
Draft Gage 


The American Schaeffer & Buden- 
berg Co., Brooklyn, N. Y., has recently 
added to its line of boiler-room instru- 





Fig. 1—General view of 
three-in-one gage 


ments the “Columbia” indicating draft 
gage illustrated in Figs. 1 and 2. 

The gage is made in three sizes— 
single unit in a round case, two-in-one 
unit in a square case, and a three- 





Fig. 2—Gage with cover removed 


in-one unit as illustrated. With the 
exception of the glass over the scales 
the instrument is entirely of r-etal con- 
struction. The actuating mechanism 
embraces the multiple box-diaphragm- 
spring arrangements and a _ positive 
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movement. The latter is provided with 
key adjustment for calibration pur- 
poses. The cases are moisture proof 
and are so designed that they may be 
mounted directly on the gage board or 
mounted from the back so that the 
front of the instrument is flush with 
the board. The three-in-one instrument 
here illustrated is used for both bal- 
anced and forced draft where it is de- 
sired to measure the draft below the 
grate, above the grate and in the last 
pass, and is made for several different 
ranges of pressure, including 0-2 in., 
0-4 and 0-6 in. pressure or suction, also 
1 in., 0-1 in. and 2 in., 0-2 in. pressure 
and suction. 


Armstrong Trap for High 
Pressures and Temper- 
atures 


The accompanying illustrations show 
two types of steam trap for high pres- 
sures and _ temperatures, recently 
brought out by the Armstrong Machine 
Werks, Three Rivers, Mich., to which 
brief mention 
was made in the 
Dec. 2, 1924, is- 
sue. The traps 
have been de- 
signed to meet 
the present re- 
quirements for 
higher pres- 
sures. The body 
and caps are of 
heavy steel cast- 
ings the metal 
of which is 
claimed to have 
the following 
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——_-- characteristics: 





. E Tensilestrength, 
Pig. ‘ a_i.” d approximately 
” 70,000 lb.; elon- 
gation, 25 iper 
cent; carbon, 0.25 to 0.30; manganese, 
0.60; silicon, 0.25 to 0.30. Upon com- 
pletion the traps are tested to pres- 
sures up to 3,000 lb. The operat- 
ing mechanism 
is similar in de- 
sign to that em- 
ployed in the 
regular line of 
traps made by 
this company 
with the excep- 
tion that the 
valve parts are 
made of non- 
corrosivechrome 
nickel machined 
from bar stock 
and heat 
treated. Valves 
are furnished 
with orifices 
suitable for 
pressure up to 
500 and 600 Ib. 
or higher’ in 
special cases. 
The trap illus- 
trated in Fig. 2 is designed for extreme 
service and particularly for operation 
with pulsating pressures. In this type 
a special base is attached to the stand- 
ard body by means of a special con- 
nection. 

















Fig. 2—Special 
steel trap 
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Feed-Water Regulator Per- 
formance Indicator 


The illustration shows an indicator 
brought out by the Northern Equipment 
Co., Erie, Pa., to show the movement 
of the water-regulator valve controlling 
the supply of water to the boiler. 

The indicator, consisting essentially 
of a dial and pointer, is located at a 
convenient height on the front or side 
of boiler or other suitable location, and 
the pointer actuating mechanism is con- 
nected to the lever arm of the control 
valve by means of a small cable run- 
ning through a conduit. At any turn 
along the line the cable is run over 








Typical arrangement of regulator 
and indicator 


ball-bearing pulleys. The general ar- 
rangement is clearly shown in the 
figure. 

When used in connection with regu- 
lators where a fixed differential pres- 
sure is maintained on the feed line, 
giving a rate of feed-water input pro- 
portional to the area of opening in the 
control valve, the indicator furnishes 
a convenient means of determining the 
performance of the regulator at all 
times. 





Philadelphia is to have a smoke ordi- 
nance if plans now under way are real- 
ized. Surveys made by the Bureau of 
Mines show that there is an annual 
loss of $7.66 for each man, woman and 
child in the larger industrial cities of 
the country. A survey of smoke condi- 
tions in Philadelphia is being made, 
according to the newspapers, by the 
Sriithsonian Institution under the di- 
rection of Samuel S. Wyer. It is esti- 
mated that the residents of Philadei- 
phia suffer a loss of $16,852,600 a year 
from damage caused by smoke. This 
loss combustion experts say could be 
prevented if modern mechanical stoking 
devices were installed with properly 
designed furnaces and plants fired by 
trained operators. 
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Chicago A. S. M. E. Power Meeting 


GREAT success was the universal 

verdict concerning the second an- 
nual power meeting of the Chicago Sec- 
tion of the American Society of Mechan- 
ical Engineers, held on Jan. 14 and 15 
at the Hotel LaSalle. This applied not 
only to the quality and timeliness of 
the papers presented, but as well to the 
discussion, the efficient conduct of the 
meetings and to a record attendance 
approximating 350. The executive com- 
mittee is to be congratulated on its 
enterprise in giving the Middle West 
members of the society a program of 
national caliber and the, general appre- 
ciation of its efforts should assure a 
continuation of the good work. 

An outstanding feature of the meet- 
ing was the banquet on Wednesday 
evening, at which David R. Forgan, 
vice-chairman of the board of directors 
of the National Bank of the Republic, 
gave a memorable address on “War and 
Credit.” Following, Frank D. Chase 
gave an interesting summary on the 
“Modern Industrial Plant and_ Its 
Power.” On Thursday, by courtesy of 
the Commonwealth Edison Co., the en- 
tire afternoon was devoted to an 
inspection trip through the new Craw- 
ford Avenue Station. There were 
many features of great interest, such 
as the three large turbines represent- 
ing the latest developments in the field, 
the special reheat boilers, the coal- 
handling and other auxiliary equipment. 

During the three technical sessions 
of the meeting seven papers were pre- 
sented. All were on current topics of 
live interest in the field and each by an 
authority on his specific subject. Brief 
summaries follow, as it is the intention 
later to present some of these papers 
with the discussion in fuller detail. 


COMBUSTION CONTROL 


T. A. Peebles, of the Hagan Cor- 
poration, Pittsburgh, gave as the broad 
functions of a combustion control sys- 
tem, the proper proportioning of the 
fuel and the air and the variation of 
the fuel and air quantities in propor- 
tion to the load requirements. 

Attention was called to the problems 
introduced by changing atmospheric 
and temperature conditions, variations 
in coal size, quality and moisture con- 
tent, and irregularities of the fuel bed. 
Combustion control did not eliminate 
the operator, but by making the vari- 
ous adjustments automatically, did re- 
lieve him of all work except keeping 
the fuel beds in proper condition. This 
division of the work between the oper- 
ator and the automatic control equip- 
ment was one of the principal reasons 
why the margins for improvement of 
over-ail economy of 3 or 4 per cent in 
the best operated stations, 5 to 12 per 
cent in large industrial plants and 5 
to 40 per cent in extreme cases in the 
smal! plant, could be reduced. 

Apart from its primary functions the 
author pointed out that a properly 
working system of combustion control 
reacted favorably on other conditions, 
such as feed-water control, uniformity 
of superheat, tube replacement, clinker 
formation and maintenance costs for 
furnace linings and stoker parts. 


Passing with brief reference the hol- 
low-wall refractory furnace and steam- 
cooled walls, which are still in the 
experimental stage, H. D. Savage, of 
the Combustion Engineering Corpora- 
ticn, devoted much of his paper to the 
water-cooled furnace and in particular 
the “fin” furnace, with special refer- 
ence to installations at Hell Gate, 
Sherman Creek and Cahokia. 

At the plant last named, the com- 
bination water- and air-cooled furnace 
being applied to an 18,000-sq.ft. boiler 
was of particular interest. Owing to 
the limited time water-cooled protec- 
tion for the furnace had been in service, 
only meager data were available, but 
results obtained relative to mainte- 
nance, heat absorption and equal, if not 
better, boiler efficiencies, indicated that 
water cooling was practical and from 
the economic point of view desirable in 
operation involving high furnace tem- 
peratures. 


NATIONAL PIPING CODE 


At the request of C. B. LePage, as- 
sistant secretary of the society on 
standards, the National Piping Code 
was presented for discussion by C. A. 
Dopp, representing A. M. Houser, of 
the Crane Company. 

A committee of the Society of Safety 
Engineers of Ohio already had drafted 
such a power piping code for the Indus- 
trial Commission of that state, and 
its submission to the American Society 
of Mechanical Engineers for comment 
had raised the question of the desirabil- 
ity of a recognized code of national 
scope covering complete power-plant 
steam and water piping based on the 
1924 A.S.M.E. boiler code. With in- 
sufficient time available to discuss this 
subject fully, it was voted to appoint 
a committee to give it due considera- 
tion. 


PRIME Mover SESSION 


An entire session was devoted to 
three papers dealing with prime movers. 
Robert Cramer, consulting engineer, of 
Milwaukee, gave an interesting com- 
parison of the unaflow engine and the 
compound counterflow type, pointing 
out the specific field to which either 
type is best adapted and the economies 
that might be expected. Mr. Cramer 
has had long connection with this field 
and, being in an impartial position, was 
free to discuss the merits and limita- 
tions of both types, dealing particularly, 
however, with the unaflow, the modifi- 
cations that have been made in its con- 
struction, the principles of operation 
and the possibilities for the future. 

To Francis Hodgkinson, chief engi- 
neer of the Westinghouse Electric & 
Manufacturing Co., the meeting was 
indebted for a most comprehensive re- 
view on large steam-turbine design 
in this country and Europe, with some 
intimation of what the future has 
in store. Higher rotative speed, ren- 
dering the turbine diameter smaller and 
the blade areas greater, had simplified 
the design of the high-pressure portion 
and transferred the problem princi- 
pally to the last row of blades. A 
variety of means had been adopted for 


securing increased area at that point, 
such as providing multiple paths of one 
kind or another, or by compounding 
turbines and operating the low-pressure 
element at lower rotative speed, besides 
going as far as good judgment per- 
mits in increasing the speed and dimen- 
sions of the last rows. In fact, the true 
capacities of turbines designed to ex- 
pand to given exhaust pressures could 
be compared by merely measuring the 
annulus occupied by the last row of 
blades, regardless of the type of tur- 
bine. In this connection, a tabulation 
giving data on last blade rows of a 
number of representative machines and 
numerous diagrams showing typical 
methods of securing large low-pressure 
blade areas, with discussion on each 
type, were presented. 

Among other things it was pointed 
out that the present tendency is to aban- 
don the practice of operating the ele- 
ments of cross-compound turbines in- 
dividually and to regard them strictly 
as single units, with the generators 
coupled solidly electrically. Turbine 
blading diminishing*eddies and pressure 
drop by attention to the form of the 
exhaust chamber, better balancing, 
bleeding turbines for stage feed-water 
heating, and the present trend of de- 
sign in securing greater reliability and 
higher economy were topics all given 
more or less attention by the author. 


THE DIESEL ENGINE 


Attention was called to the applica- 
tion of the Diesel engine to industrial 
plants by L. H. Morrison, of Power. 
The tendency in industry at present 
is toward the decentralization of the 
factory system. Until electrical energy 
can be obtained at low prices by the 
small shop the oil engine is the most eco- 
nomical form of power. Even in plants 
requiring considerable steam heating 
the Diesel combined with boilers for 
heating will sometimes supply power 
and heat cheaper than possible with a 
steam plant. 

The question of future fuel supply, 
so the speaker declared, cannot be an- 
swered, as has been done by govern- 
mental agencies, by a statement that 
the end is in sight. How much is 
stored underground is unknown, and 
even if the oil wells failed, tar oil and 
shale oil ean be depended upon to sup- 
ply all the fuel needed. 


AIR PREHEATERS 


By C. W. E. Clarke, of Dwight P. 
Robinson & Co., Inc., New York City, 
air preheaters, which are of great cur- 
rent interest, were reviewed historically 
from the first application of preheating 
air for combustion in the smelting in- 
dustry in 1829. Reference was made to 
the later application to boiler furnaces 
in this country and particularly in Eng- 
land, where installations dating from 
1898, as reported by W. H. Patchell, 
had showed an average gain in effi- 
ciency of 4.35 per cent. 

With this introduction the present 
status of air preheating in the boiler 
plant was summarized. There was 
comment on the three types of pre- 
heaters—flat plate, tubular and rota- 
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tive—with slides to show typical in- 
stallations and tables giving leading 
data on installations in operation and 
separately installations that are in the 
course of erection or that have been 
ordered. 


TURBINE- AND BOILER-ROOM 
AUXILIARIES 


A comprehensive paper on turbine- 
and boiler-room auxiliaries was pre- 
sented by G. G. Bell, manager of power 
development, West Penn Power Co. 
Introducing the subject, a comparison 
was made of the four sources of alter- 
nating-current auxiliary power, includ- 
ing the main bus, a house generator 
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carrying the essential electric auxiliary 
load or floating on the line and the 
auxiliary generator driven from the 
shaft of the main unit. 

Under the general subhead, “Require- 
ments of Various Auxiliaries to Furnish 
Reliable Service” decidedly interesting 
comment was made on exciters, circulat- 
ing pumps, boiler-feed pumps, conden- 
sate and air pumps and on boiler-room 
auxiliary drives for stokers, clinker 
grinders, fans, powdered-fuel equip- 
ment, coal- and ash-handling apparatus 
and minor auxiliaries. The require- 
ments in each case were cited and con- 
sideration given to the type of motor, 
the desirability of duplication, the vari- 
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ation in speed desirable and other fac- 
tors. 

Other topics given brief attention 
were types of motors and their selec- 
tion, preference of electric over steam 
drives for auxiliaries and the effect of 
pump and piping design on oxygen 
content in the feed water. 

Just before adjournment, W. L. Ab- 
bott presented briefly the layout and 
the outstanding features of the Craw- 
ford Avenue Station, so that the visit- 
ing delegation would have some idea of 
the plant they were soon to see. A 
luncheon followed by the trip to the 
plant were the closing events of the 
two-day meeting. 


Coal Pulverizing Systems Outlined Before 
Cleveland Engineers 


HE increased use of pulverized coal 
i. prompted the Cleveland section of 
the American Society of Mechanical 
Engineers to devote Jan. 13 to the sub- 
ject of pulverizing systems. The meet- 
ing was generously attended, a number 
of visitors registering from New York, 
Philadelphia and other distant cities. 
The first paper, by H. W. Brooks, of 
the Bureau of Mines, covered the his- 
torical development of powdered-coal 
processes. The thought was empha- 
sized that the problem of successfully 
grinding and preparing powdered coal 
is much greater than any attending the 
use of stokers. For this reason it has 
only been in recent years that pulver- 
ized coal has come into actual commer- 
cial use. At the present time the yearly 
rate of increased installation is about 
200 per cent. 


CENTRAL SYSTEM 


The process of converting pulverized 
coal into mechanical energy falls 
naturally into three sections, so Henry 
Kreisinger stated. These are the pre- 
paring, the burning and the transfor- 
mation from steam to electrical energy. 
Only the preparation differs in the cen- 
tral system and the unit system. 

In his discussion of the central sys- 
tem Mr. Kreisinger stated that every 
installation should have an inclosed car 
dumping apparatus. The job of dump- 
ing is extremely dirty and the men are 
prone to add water to settle the dust. 
This water must be removed in the 
drier, as a matter of fuel economy as 
well as the welfare of the men. An in- 
closed dustproof unloader should be 
installed. 


BELT CONvpyors BEST 


Conveyors are usually of the belt 
type, as having great capacity, and in 
contradistinetion to the bucket conveyor 
the belt is noiseless. The crusher 
should reduce the coal to from 4 to @ in. 
in diameter, these small pieces, pre- 
senting much surface area per pound, 
reducing the time needed for drying 
purposes. Driers are always advisable, 
although many coals may be pulverized 
in the raw state. The plant of the 
Cleveland Electric Illuminating Co. has 
no drier, but the percentage of mois- 
ture in the coal is low. On the other 
hand, the lignites of Texas and the 


Dakotas, carrying moisture up to 40 
per cent, require drying. 

While in the past separately fired 
rotary driers were preferred, in later 
designed plants the flue-gas and the 
steam drier have been employed. In 
the flue-gas drier part of the chimney 
gases are drawn through a drier made 
up of a series of gas passages and a 
coal compartment. The gases carry off 
the moisture in the form of water 
vapor. The exit gas temperature should 
not be below 150 deg. F. to insure 
against the sweating of the drier. The 
drier should have 25 sq.ft. of heating 
surface per ton of coal passed per hour, 
and the amount of gas necessary will 
range between two and three pounds 
per ton of coal treated. 

In the second design steam is ad- 
mitted to the drier when it heats a 
current of air which in turn passes 
through the coal and removes the 
moisture. Here 30 sq.ft. of surface is 
required per ton of coal per hour 
for each one per cent of moisture. The 
steam drier requires less horsepower 
to handle the fans and the air exit tem- 
perature may be as low as 100 deg. F. 

With regard to bins, the speaker 
stated that the bin should have its ex- 
posed surfaces covered by concrete to 
prevent rusting. The top of the hopper 
should be ventilated to reduce the fire 
hazard. 


THB UNIT PULVERIZER 


H. G. Barnhurst, of the Fuller-Lehigh 
Co., in his paper outlined the general 
features of the central pulverizing sys- 
tems, especially that manufactured by 
his company. 

He stated that the pulverizing is done 
in various types of mills, but the most 
satisfactory and economical results are 
obtained with heavy ring mills, in which 
the pulverizing elements are driven 
against the ring by centrifugal force. 
These mills take a feed of 1 or 1} in. 
material and discharge it at the re- 
quired fitness. 

When the coal has been pulverized, it 
must be transported to the point of use. 
A number of methods are available, the 
oldest being the spiral screw conveyor, 
operating in dust-tight steel troughs. 
This has many defects, however, as it 
is hard to keep clean requires con- 
siderable power, overhead runways and 


often numerous motor drives, since the 
distance over which one flight can be 
operated is limited. 

Another conveying system consists of 
a pressure tank, a source of compressed 
air, and a pipe line leading from the 
bottom of the tank to the destination. 
In operating the tank is nearly filled 
with pulverized coal and sealed. Com- 
pressed air is then admitted above the 
coal, forcing it through the pipe line 
into the furnace bins. In this system 
the disadvantages of the screw con- 
veyor are avoided, but other faults are 
discovered, these being that more labor 
is required in the operation, that the 
coal must be accepted and discharged 
in batches, and that the large volume 
of air required makes cyclone dust col- 
lectors at the discharge end essential. 


HANDLING POWDERED COAL 


A third system, which is rapidly com- 
ing to the fore, consists of a pump hav- 
ing as impeller a high-speed steel 
worm, which takes the pulverized coal 
from a hopper and forces it into a 
pipe line. A small amount of com- 
pressed air is admitted into the material 
just beyond the discharge end of the 
worm, and the mixture of air and coal 
is forced through the pipe line to the 
destination. The worm is specially de- 
signed to compact the material as it 
approaches the discharge end of the 
pump, and this packing effect serves to 
prevent the return of compressed air 
through the worm to the hopper. As a 
result the pump may be operated with 
an open hopper, as long as an adequate 
supply of material is received by the 
hopper, which makes it ideal for trans- 
porting the coal from the mill spout to 
the furnace bin in one operation. The 
whole system is inclosed, so that there 
is no opportunity for dusting between 
the time the coal enters the mill and the 
time when it is delivered into the bin 
at the furnace. 


PULVERIZING COSTS 


No set figures can be given for the 
costs of pulverizing the coal, as they 
will vary irregularly with locality and 
with size of plant, but a maximum of 
20 kw.-hr. per ton of bituminous coal 
may be stipulated, covering the entire 
process from crusher to furnace. The 


charges for power, labor and repairs 
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may be taken roughly as in the ratio 
five, three and two. These three items 
in a plant having a capacity of 400 
tons per day, assuming power available 
at 1 cent per kw.-hr. and labor at 50 
cents per hour, would amount to 18, 10 
and 8 cents respectively, or a total of 
35 cents per ton without financial 
charges. The actual costs in any par- 
ticular instance may be readily deter- 
mined, and a large amount of published 
data giving complete costs under oper- 
ating conditions is available to those 
desiring such information. 


IMPACT PULVERIZERS 


In a paper on the unit pulverizer W. 
W. Pettibone outlined the Aéro unit 
which is of, the impact type. The 
speaker expressed his belief that pul- 
verizing is best obtained through im- 
paet or percussion, pointing out that 
this type pulverizer has long been used 
in mine breakers, although here the 
crushing is not so complete. 

It is possible in the impact unit to 
proportion the impellers and passages 
so that the air currents will hold the 
coal in suspension and carry it to the 
next stage as,soon as the fuel has been 
crushed to the predetermined size. The 
fineness of the fuel entering the furnace 
is, aS a consequence, under the control 
of the operators through adjustment of 
the unit’s air opening. 

The combustion of air and fuel in 
the pulverizer gives a thorough mix- 
ture at the furnace and permits a de- 
crease in furnace volume required in 
the central system. In the unit system 
75 per cent of the air is carried along 
with the fuel and only 25 per cent need 
be added in the furnace, giving a short 
flame. 

A recent improvement is the use of 
preheated air induced by the unit 
through the air-cooled side walls of the 
furnace. This air is mixed with the 
fuel delivered to the furnace, and the 
plan has resulted in decreased radiation 
losses and better protection of the brick 
side walls. 

The fuel consumption of the unit pul- 
verizer when the percentage of mois- 
ture in the coal is from 4 to 7 per cent 
will range from 12 to 17 kw.-hr. per ton 
of coal. 

EUROPEAN PRACTICES 


J. G. Coutant, of the Furnace Engi- 
neering Co., in his paper, which was 
read by F. D. Rogers, gave a brief de- 
scription of several European power 
plants of large capacity having the unit 
pulverizers. In the Comines, France, 
plant the boilers using these units are 
operated in conjunction with other boil- 
ers having chain-grate stokers. The 
efficiency of the boilers with the grates 
was from 2 to 3 per cent lower than 
the powdered-coal boilers. It was stated 
that the unit system can be installed 
for less than one-half the cost of a cen- 
tral system, and probably for less than 
the cost of stokers. 

The necessary fineness to which the 
coal must be pulverized depends on the 
nature of the coal, and the power re- 
quirements increase rapidly with an in- 
crease in fineness. Tests showed that 
with 4 per cent moisture the capacity 
of a unit was 9,000 lb. per hour with a 
power consumption of 14-kw.-hr. per 
ton, while with a moisture content of 
10 per cent the output was 8,000 lb. and 
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the power consumption was 17.5 kilo- 
watt-hours. 

Boiler efficiencies equal those obtain- 
able with other firing methods. In one 
plant having 10,760 sq.ft. of boiler- 
heating surface and 6,671 sq.ft. of 
superheaters, as well as economizers, a 
boiler rating of 168 per cent was ob- 
tained. The boiler and furnace effi- 
ciency worked out as 78.4 per cent, and 
with the inclusion of the economizer 
reached 84.5 per cent. At a second 
plant the efficiency reached 85.9 per 
cent. 

PERFORMANCE AT LAKB SHORE 


The performances of the boilers using 
pulverized coal at the Lake Shore plant 
of the Cleveland Electric Illuminating 
Co. were discussed by John Wolff. 

Plant records show the following 
monthly efficiencies for this installa- 
tion. 


Efficiency Per Cent 
Gross Net 
LL ee Socewee 87.8 85.9 
BMW ..00+400000% 90.1 88.2 
BOMtOMIVEr ..ccvceees 90.4 88.3 
ee 88.4 86.8 
INOVERINET ....ccccccee 90.0 88.2 


The coal weights are taken from 
track scales and the coal sample is 
taken just after the coal is crushed. 
The net efficiency is calculated from the 
total energy used in coal preparation 
(exclusive of crushing that is, reduc- 
tion in size from mine run to slack), 
conveyors, feeders, and forced- and in- 
duced-draft fans. In other words, the 
coal equivalent for the operation cited 
is charged against the boiler. 

No special coal was used for these 
tests, the supply being the regular 
plant supply from several different 
shippers and some market coal. 


LAKESIDB BREAKS RECORD 


John Anderson, of the Milwaukee 
Electric Railway & Light Co., gave a 
series of charts showing the operating 
results in the Lakeside plant. The 
labor costs of preparation have ranged 
from 21 down to 12 cents. The entire 
labor costs from coal bins to ash hop- 
pers averages 22 cents per ton. Main- 
tenance of the pulverizing system aver- 
ages 7.98 cents, of the burners, etc., 
0.98 cent, and of the furnace walls 3 
cents. The power consumption is 20 
kw.-hr. per ton of coal fired. 

In the open discussion on the papers 
Paul W. Thompson outlined the system 
at the Trenton Channel plant. Each 
boiler has 16 burners, the furnace vol- 
ume being 25,000 cu.ft., and it is pos- 
sible to burn 1.7 lb. per cu.ft. Cottrell 
precipitators are installed in the boiler 
breeching and work quite successfully 
in eliminating all dust from the stack 
gases. The ashes are disposed of by 
sluicing into a pit adjoining the plant. 

E. H. Tenney explained that the coal 
used in the Cahokia plant of the United 
Electric Co., St. Louis, could not be 
burned in stokers, but the pulverized 
system handled it quite successfully. 
The ash runs around 16 per cent and 
has caused some erosion of the furnace 
side walls. 

RESULTS AT SPRINGDALE 


G. G. Bell, of the West Penn Power 
Co., stated that compared with stokers 
the pulverized-fuel system was 6 per 
cent more efficient at 300 per cent rat- 
ing, and at 200 per cent the gain is 
8 per cent. Slag collects wherever 
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there is a corner or turn in the furnace 


walls. In the next boilers the company 
intend to install water-cooled side 
walls. Maintenance is around $8,000 


per year per boiler. 

C. W. E. Clarke, in outlining the re- 
sults at Colfax, stated that severe 
erosion had been experienced. New 
boilers will have fin-tube side walls. 


Responsibility for Latent 


Defects in Boiler 
By A. L. H. STREET 


“The reason and the preponderance of 
authority are against the doctrine that 
the mere explosion of a boiler, without 
proof of some negligence, imposes upon 
the owner liability,” declared the West 
Virginia Supreme Court of Appeals in 
the case of Vieth vs. Hope Salt & 
Coal Co., 57 Lawyers’ Reports Anno- 
tated, 410. 

In this case the plaintiff unsuccess- 
fully sued to recover for injury to her 
dwelling house resulting from an ex- 
plosion of a steam boiler on the defend- 
ant’s premises. 

The court applied the fundamental 
principle of American law, that the 
mere occurrence of injury to one per- 
son’s property on account of another 
person’s does not raise a presumption 
of negligence on the part of the latter. 
The court followed the reasoning of the 
New York Court of Appeals in the 
case of Losee vs. Buchanan, 51 New 
York Reports, 476; it having been de- 
cided in that case that, where a boiler 
is operated with care and skill and 
there is no proof of negligence or other 
fault on the part of the owner, there 
is no responsibility for injury to ad- 
joining property on account of an ex- 
plosion. It was also decided in the New 
York case that if an explosion resulted 
from a defect in manufacturing the 
boiler, the owner was not liable, in the 
absence of showing that the defect was 
known to him, or discoverable upon 
examination or by the application of 
known tests. The fact that a boiler 
was bought from a reputable manu- 
facturer is evidence tending to excul- 
pate the owner. 

“But the plaintiff would sustain her 
case on the theory that without any 
proof of negligence she can succeed,” 
declared the West Virginia court. “It 
is contended for her that the mere 
explosion of the boiler . creates, 
at least prima facie, a presumption of 
negligence, calling upon the defendant 
to repel such presumption under the 
doctrine known in law as res ipsa 
loquitur, — the thing itself speaks. 
. . . But does this case fall under 
that doctrine? Is it possible that every 
operator of the millions using boilers 
is thus a guarantor of them against all 
latent defects? There is a division of 
authority here it is true; but the reason 
and the preponderance of authority are 
against the doctrine that the mere ex- 
plosion of a boiler, without proof of 
some negligence, imposes upon its 
owner liability. The Supreme Court of 
the United States in Texas & P. R. Co. 
v. Barrett, 166 U.S.617, . . . de- 
nied this doctrine, and held that the 
plaintiff must establish negligence to 
impose a liability for damage resulting 
from the explosion of a boiler.” 
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Secretary Hoover Tells Engineers 
of Enormous Returns Through 
Moderate Expenditures 


Elimination of Waste Costing $100,000 Saved $600,000,000— 
Standardization, Distribution Economy, Statistical 


Service All Worthy of Cost 


OMMERCE SECRETARY Hoover, 
after listening to an appeal for 
government spending, voiced by 
General Lord, the Director of the 
Pudget, at the annual dinner of Ameri- 
ean Engineering Council, put forward 
the idea that some of the federal gov- 
ernment’s spending is in the public in- 
terest. He pointed out that the re- 
productive services of the government 
are adding to the national wealth and 
make available for taxation hundreds 
of millions of dollars. He cited as an 
example his estimate that the expendi- 
ture by the Department of Commerce 
of $100,000 in efforts to eliminate waste 
in industry had resulted in the saving 
of $600,000,000. 

Content with putting this thought 
before General Lord and American 
Engineering Council, Secretary Hoover 
brought out forcefully the great good 
which General Lord is accomplishing 
and suggested there should be forty- 
nine of him so each state, in addition, 
could have a General Lord to supervise 
its budget. 

Secretary Hoover said in part: “Now 
the General belongs to the accounting 
side of the Government. I necessarily 
belong to the spending side, and on 
the spending side I belong in the pro- 
duction department. And I would like 
to throw out an idea for the considera- 
tion of the General, and your considera- 
tion—that in addressing the stockhold- 
ers of the United States it might be 
appropriate sometimes to consider the 
question of those functions of the gov- 
ernment that directly increase the na- 
tional wealth and therefore the actual 
happiness of our people. 

“T believe that during the last five 
years it has been vitally necessary for 
us to have our expenses reduced to the 
lowest possible limit. It has been nec- 
essary as a part of an act of economy, 
but the time seems to me to be ap- 
proaching when the American people 
can get a better realization of the 
character of the government spending. 

“General Lord has said that last year 
we spent $3,069,000,311.22. It is a curi- 
cus fact that only about sixty-nine mil- 


less 


lions of dollars were spent in the 
reproductivé services of the govern- 
ment. As an actual fact it is less than 


one hundred million dollars per annum. 
I am convinced that those -services 
ave bringing to the American people in 


added national wealth and _ bringing 
directly into the treasury literally 
hundreds of millions of dollars, or per- 
haps even a larger figure—billions in 
increased national wealth on one side, 
and hundreds of millions of dollars in 
available taxes on the other. 

“The province of the government in 
the conduct of its scientific services, in 
the conduct of many of its activities 
which make directly for an increment 
of national wealth, has only been 
touched upon in public welfare. 

“Those of you who will go back five 
years to the time when we first insti- 
tuted the Engineering Council will re- 
call that our first large activity in 
research was in the subject of ‘waste.’ 
That was indeed a work of national 
importance, and for the first time it had 
been brought to the attention of the 
engineers, the scientists and the public 
that something was wrong in our eco- 
nomic system. 

“The establishment of standards, the 
economies which they bring in produc- 
tion and distribution; the elimination of 
unnecessary varieties, the establish- 
ment of specifications, the vast im- 
provement in our statistical services 
and the stability they give to business, 
have all of them contributed amounts 
estimated by those engaged in industry 
to far exceed the figures which I have 
given to you, and I think we spent but 
about $100,000. 

“It is a curious fact in that relation 
that were it possible under our form 
of government to recruit money by 
public subscription for the expense and 
continuation of that work, there would 
be no difficulty in raising that sum or 
from one to five millions of dollars per 
annum from the trades themselves, so 
much do they appreciate the possibility 
of a government service of a reproduc- 
tive character. 

“Our economic system has grown up 
out of the magnificent effort of indi- 
viduals. We have grown in efficiency 
in our individual businesses and in our 
individual concerns beyond that of any 
other country in the world, but at the 
same time the whole character of our 
people has led them to an extreme of 
individualism and today we need and 
indeed we are gaining a collective ac- 
tion in the elimination of broad eco- 
nomic wastes that arise directly from 
this individual action.” 


John Fritz Medal Awarded to 


Jj. F. Stevens 


The John Fritz gold medal was 
awarded on Jan. 16 to John Frank 
Stevens, New York City, for his great 
achievements as a civil engineer, par- 
ticularly in planning and organizing 
for the construction of the Panama 
Canal, as a builder of railroads and as 
administrator of the Chinese Eastern Ry. 

This is the twenty-first award of this 
medal, which was established in honor 
of John Fritz, one of the pioneers in 
the American iron and steel industry, 
in 1902. The medal is given annually 
and has been conferred on many Ameri- 
can and foreign engineers. 


Dr. Mead Presents Argumenis 
on Colorado River 


In connection with the Swing-Johnson 
bill now before Congress, a report on 
the project was requested of Elwood 
Mead, Commissioner of Reclamation. 
Dr. Mead presented his personal views. 
After covering the problems of the - 
irrigators of Imperial Valley at some 
length, and saying that. under the pres- 
ent contract one-half of the water 
diverted from the Colorado River, by 
the present canal which runs through 
Mexico, is allocated to Mexico, he takes 
up the development and marketing of 
power from the Colorado River. He 
says in part: 

“It is my understanding that Senate 
bill No. 727 contemplates an allocation 
of power opportunities to the different 
states which are directly interested in 
the Colorado compact, and assume that 
this plan was adopted to enlist the in- 
terest and co-operation of the other 
states and make this measure less local. 
While realizing the expediency of this 
action, I cannot avoid believing that 
carrying out the plan would be difficult. 
It will simplify the construction of the 
power plant and make its operation 
more efficient if irrigation storage and 
power development are unified and made 
an integral part of one project. I be- 
lieve that both the reservoir and the 
power plant should be parts of a fed- 
eral enterprise. In this way controversy 
will be averted over the manner in 
which water is delivered from the reser- 
voir, and it is the only way in which it 
can be averted.” 

After telling of possible markets for 
power and distribution of it, he says: 

“In financing this enterprise, interest 
would be required on all money ad- 
vanced by the government. The rate 
should be low; 4 per cent is suggested. 
The payments on principal should be 
amortized and should extend over a 


long period of years, and no payments 
of principal should be required until 
the works are completed and the water 
and the power brought into use. Dur- 
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ing this interval the accumulated inter- 
est should be added to the capital cost, 
and when payments begin all revenues 
both from irrigation and power should 
be applied to payment of the debt to 
the government. When this has been 
accomplished, it will be time enough to 
consider a distribution of the benefits 
to the states interested in the stream.” 


Norris Pushing Power 
Investigation 


Senator Norris of Nebraska, who 
lost his fight for government opera- 
tion of Muscle Shoals, announced on 
Jan. 16, that he intended to press for 
action his resolution for investigation 
by the Interstate Commerce Commis- 
sion, of allegations that a power trust 
exists in the United States, which he 
introduced on Dec. 29. 

After having refused to follow its 
customary procedure of passing 
promptly resolutions calling for infor- 
mation, the Senate on Jan. 20 referred 
to the Interstate Commerce Committee 
the Norris proposal that the Federal 
Trade Commission secure detailed data 
concerning the business of power com- 
panies. 

After extended debate the Senate ac- 
cepted an amendment by Senator Nor- 
ris directing the committee to report 
on the resolution within six days. Sen- 
ator Norris had charged that the de- 
sire to refer the resolution to the Inter- 
state Commerce Commission was an 
effort to pigeonhole it. 


House in Unusual Position 
Regarding Muscle Shoals 


When the Muscle Shoals legislation 
came again before the House of Rep- 
resentatives, after the Senate had 
passed an amended Underwood bill, 
there was hesitancy about referring the 
matter to a conference between the two 
houses. An unusual situation was 
created by the fact that the bill passed 
by the House had been obliterated when 
Mr. Ford withdrew his offer, leaving 
only before the conference committee 
the Senate substitute for the Ford bill. 
In this situation the conferees would 
enjoy unusual latitude, and could prac- 
tically rewrite the legislation to suit 
themselves. 

As this is written, an agreement 
practically has been perfected, under 
which the Senate will depart from its 
custom and elect conferees other than 
the ranking members of the committee 
having jurisdiction. 

Prospects now seem to favor the 
passage at this session of some modifi- 
cation of the Underwood bill. It is 
admitted that the bill will be altered 
in important particulars in conference. 


The American Petroleum Institute 
estimates that the daily average gross 
crude-oil production in the United 
States for the week ended Jan. 10 was 
2,005,000 bbl., as compared with 1,965,- 
250 bbl. for the preceding week, an in- 
crease of 39,750 bbl. The daily average 
production east of California was 
1,399,000 bbl., as compared with 1,358- 
250 bbi., an increase of 40,750 bbl. 
California production was 606,000 bb). 
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Engineering Council’s Meeting 
at Washington 


The annual assembly of the Ameri- 
ean Engineering Council was held at 
the Shoreham Hotel, Washington on 
Friday, Jan. 16, with the president, 
Hon. James Hartness, in the chair and 
a large attendance of delegates. 

The election of A. W. Berresford, 
O. H. Koch and Dexter S. Kimball as 
vice-president and H. E. Howe as treas- 
urer, was announced. L. W. Wallace 
was re-appointed as secretary by the 
Administrative Board. 

The reports of the treasurer, finance 
committee and auditor showed that the 
activities of the Council had been con- 
ducted within the limitations of its 
income and budget and that it has a 
substantial balance to its credit. 

The following resolution regarding 
the Department of Public Works was 
adopted and $1,000 appropriated to- 
ward the promotion of the measure: 

“The sense of the meeting that the 
present proposed legislation should be 
amended in so far as the Department 
of the Interior was concerned so as to 
bring the bill into substantial accord 
with the principles embodied in the 
Jones-Reavis Bill as far as present con- 
ditions would permit. And further 
that this committee be instructed to 
take all necessary steps to have these 
amendments made effective in the pres- 
ent session or as soon as possible sub- 
sequent thereto.” 

The report of the First National 
Conference on “Street and Highway 
Safety,” was distributed and discussed 
and a resolution passed commending 
its findings, authorizing the appoint- 
ment of a committee to study them, 
and urging member societies to support 
actively, the movements that are de- 
signed to bring into effect the recom- 
mendations of the conference. 

On Friday evening, at a dinner given 
under the auspices of the local engi- 
neers at Chevy Chase, addresses were 
made by Hon. Herbert Hoover, Secre- 
tary of Commerce, and the first presi- 
dent of the Council, and Gen. H. M. 
Lord, Chief of the Bureau of the 
Budget. Secretary Hoover’s’ speech 
will be found, in part, on page 160. 

Meetings of the Administrative 
Board were held on Thursday and Sat- 
urday preceding and following that of 
the Council. The next meeting of the 
Administrative Board will be held in 
Philadelphia in May. 
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Power Companies Want More 
Diversion at Niagara 


Paul A. Schoellkopf, president of the 
Niagara Falls (N. Y.) Power Co., is 
reported as saying that a new treaty 
for additional diversion of power from 
Niagara Falls is necessary. More than 
a million horsepower is now being gen- 
erated on both sides of the river. Mr. 
Schoellkopf said: “All the power we 
are producing is in use. The 210,000 
hp. being produced by the three new 
70,000-hp. units put into service last 
year has been absorbed and we are not 
offering additional power for sale. The 
Canadian Niagara Power Co., pro- 
duces about 115,000 hp. No further 
hydro-electric power from Niagara 
Falls will be available to western New 
York until the treaty diversion limit is 
enlarged. Of course that. does not 
mean that additional power needs could 
not be met by means of steam-operated 
electric power plants, but until addi- 
tional diversion permits further de- 
velopment of hydro-electric power, 
Niagara power from _ hydro-electric 
sources cannot be delivered to any fur- 
ther extent. The power from steam 
plants is much costlier than Niagara 
hydro-electric power. Additional power 
from now on can be suppled only at 
steam-power prices. All present de- 
mands for power are being met.” 


Weymouth Station Ready To 
Start Regular Service 


Service into the system of the Edison 
Electric Hluminating Company of Bos- 
ton, Mass., from the new Weymouth 
station began at 10:28 am. Jan. 17, 
when a short commercial run was inau- 
gurated with the first 375-lb. turbo- 
generating unit to go into commission. 
The 1,200-lb. equipment has not yet 
been installed, but this will probably 
be done in the late winter or early 
spring. I. E. Moultrop, assistant super- 
intendent of construction, stated on 
Jan. 19, that the plant would probably 
be placed in regular operation during 
the week ending Jan. 24. Plans are 
rapidly maturing for the construction 
of a 110,000-volt transmission trunk 
line from Weymouth to Walpole and 
West Medway, involving the erection of 
new outdoor switching stations and an 
initial transformer equipment of about 
110,000 kva. The first installation at 
Weymouth comprises two 32,000-kw. 
units. 

















Weymouth Station of the Edison Electric I!luminating Co. of Boston 
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Civil Engineers Discuss 
Hydraulic Turbines 


A: symposium on high specific speed 
hydraulic turbines in their bearing on 
the proportioning of the number of 
units in low-head hydro-electric plants 
was presented before the Power Divi- 
sion of the American Society of Civil 
Engineers, Thursday morning, Jan. 22. 
This meeting was part of the proceed- 
ings of the Society’s Seventy-second 
annual meeting held in the Engineering 
Societies Bldg., New York City, Jan. 
21 to 23. Those presenting papers in 
the symposium were George A. Orrok, 
Lewis W. Moody, Forrest Nagler, 
George A. Jessop, Charles C. Egbert, 
John P. Hogan and Edward P. 
Hamilton. 

Both Mr. Orrok and Mr. Egbert re- 
viewed the work that was being done 
in Europe in the development of high 
specific speed turbines and called par- 
ticular attention to the Lilla Edet plant 
in Sweden, where three wheels of the 
so-called propeller type are being in- 
stalled, each of 10,000-hp. capacity for 
operation under a 21.3-ft. head. 

Mr. Moody, in his paper, called atten- 
tion to the difficulties in applying Cam- 
erer’s formula for arriving at the per- 
formance of large-sized turbines from 
test results obtained from models. 
After discussing the difficulties in ap- 
plying this formula, an exponential 
formula was suggested, which not only 
possesses the advantages of giving re- 
sults close enough for practical pur- 
poses but also is easily applied. 

Experience to date with high specific 
speed turbines was outlined by Mr. 
Nagler. Brief comments were made as 
to the origin of this type and the num- 
ber and size of installations made by 
his company. Attention was called to 
earlier attempts to develop _high- 
specific wheels and results of recent 
tests made on the earlier and also 
modern types were given. 

In his paper Mr. Jessop compares the 
efficiencies that can be obtained by 
using medium-speed wheels with high- 
speed wheels and discussed the effects 
of division of load between the number 
of units in a plant. Two-, four-, six- 
and eight-unit plants were discussed. 

Mr. Hogan, in considering the pro- 
portioning of units in low-head plants, 
pointed out that in proportioning the 
units for a plant the controlling fac- 
tors in determining the number of 
units, assuming load regulation to be 
provided from other sources, are: 
Maximum head and variation in head; 
character of the stream flow; speed of 
units; efficiency; and approach and dis- 
charge of the water. 

Mr. Hamilton reviewed some of the 
earlier attempts to produce high spe- 
cific speed wheels, particularly the work 
of Truax, who in the middle of the 
last century developed wheels quite 
similar to those that have come into 
use during the last eight or ten years. 

Abstracts of these papers will be 
published in later issues. In the dis- 
cussion it was pointed out that there 
was a need of more accurately measur- 
ing the output of hydraulic turbines 
under test Methods of measuring 
water had been developed to the point 
where the input to the wheel could be 
measured with greater accuracy than 
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could the output. The movable-blade 
propelled-type turbine as developed in 
Europe was considered as having its 
place in water-power development for 
conditions as found on the other side 
of the Atlantic, but with the large 
power systems that exist in this coun- 
try, the added expense and complica- 
tions involved in this type of wheel 
were not warranted. 


Civil Engineers Elect Ridgway 
President 


Robert Ridgway, chief engineer of 
the New York City Board of Transpor- 
tation, was elected president for 1925 
by an overwhelming vote. Other offi- 
cers elected were: Vice-presidents, 
Richard Lewis Humphrey of Philadel- 
phia and Milo Smith Ketchum of the 
University of Illinois; treasurer, Otis 
E. Hovey; secretary, Geo. T. Seabury. 


Past-President of A.S.M.E. 
Dies in 73d Year 


Minard Lafever Holman, retired me- 
chanical engineer and past-president of 




















Minard Lafever Holman 











- 
the A.S.M.E., died on Jan. 4, 1925, at 
his home in St. Louis. 

Mr. Holman was born in Oxford 
County, Mo., June 15, 1852. He was 
graduated from Washington University 
in 1874 with the degree of A.B. In 
1905 the honorary degree of A.M. was 
conferred on him by his alma mater. 

His professional career began in the 
offices of the superintendent of archi- 
tecture of the United States Treasury 
Department. In 1877 he became an 
assistant in the St. Louis Water Works, 
of which ten years later he was ap- 
pointed Commissioner. Upon resign- 
ing from the public service, Mr. Hol- 
man was general superintendent of the 
Missouri Edison Electric Co. for a time, 
and in 1904 he became senior member 
of the firm of Holman & Laird, con- 
sulting engineers, St. Louis. 

Mr. Holman was vice-president of 
the A.S.M.E. for terms of 1894-1896 
and 1903-1905 and president in 1908- 
1909. He was also a member of the 
A.S.C.E. and St. Louis Engineers’ Club. 
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M.E.B.A. Holds Fiftieth 
Convention 


The fiftieth annual convention of the 
National Marine Engineers’ Beneficial 
Association was held at the Franklin 
Square Hotel, Washington, during the 
week beginning Jan. 19. 

At its opening session Gen. George 
Uhler, Supervising Inspector General 
and past-president of the Association, 
made an impressive address and Hon. 
E. J. Henning, Assistant Secretary of 
Labor, brought a message from Secre- 
tary James J. Davis containing an in- 
teresting review of national progress in 
the fifty years since the organization 
of the Association. 

Communications were received from 
William Kennedy, honorary member of 
the Association, Admiral William S. 
Benson, of the United States Shipping 
Board, and W. E. Griffith, manager of 
the Operating Department of the 
Shipping Board, congratulating the 
Association on the attainment of its 
fiftieth birthday. 

The annual address of National 
President William S. Brown dealt with 
the activities and accomplishments of 
the M.E.B.A. during the fifty years of 
its existence and its growing oppor- 
tunities for future usefulness. 

On Tuesday the convention listened 
to an address by David B. Robertson, 
president of the Brotherhood of Loco- 
motive Firemen and Enginemen. 

The entertainment features consisted 
of a reception on Tuesday evening, an 
automobile ride about the city, visits 
to the various government buildings 
and departments, a theater party for 
the ladies and a banquet on Thursday 
evening. 

The members of the convention were 
received by the President on Thursday. 

President Coolidge spoke to them as 
follows: “I congratulate you on this 
fiftieth anniversary in the history of 
your organization. It gratifies me to 
hear of the excellent record you have 
made in those years of loyalty, skill 
and devotion in the service you per- 
form. Your past has been singularly 
free from differences among yourselves 
and with those with whom you must 
co-operate. Men who so conduct them- 
selves show not only a genuine pride 
in their calling, but a high quality of 
American citizenship. You have ever 
lived up to those fine traditions of the 
sea which you and other Americans 
have helped to create. It must give 
you satisfaction to feel what an essen- 
tial réle you play in maintaining your 
country’s standing on the seven seas, 
and I know we can count on your 
continued loyalty as we work out the 
future of our shipping. I understand 
that your organization makes a special 
point of building up and _ spreading 
among your membership this pride of 
ship, pride of country, and pride of 
service. This is the mark of good 
Americanism. It will please the whole 
county to be assured once more that 
the important work allotted to you is 
in the hands of such men of your rec- 
ord for accomplishment.” 

This is the first convention in many 
years at which Secretary-Treasurer 
George A. Grubb has not been present, 
and his absence, due to illness, was 
unanimously regretted. 














January 27, 1925 


New Plant at San Antonio To 
Burn Pulverized Lignite 


Pulverized lignite is to be burned 
under the boilers of the new Braunfels, 
Texas, plant of the San Antonio Public 
Service Co. described in Jan. 6 issue of 


Power it is announced. The lignite 
beds of southwestern Texas are con- 
veniently located near the plant, and 
from tests made this lignite is found 
to be adaptable in powdered form for 
the basic fuel. In case it is decided to 
substitute oil or gas for the powdered 
lignite, no alterations would be neces- 
sary in the plant, it is stated. 


Obituary J 


Walter Castanedo, of New Orleans, 
a mechanical engineer well known in 
the South and East, died recently. Mr. 
Castanedo was formerly with the water- 
works department of Atlanta, Ga., and 
is credited with having installed the 
first turbine-driven centrifugal pump in 
use there. He was a graduate of Tulane 
University in mechanical engineering, 
and a member of the American Society 
of Engineers. 

J. D. Cherry, president of the Roto 
Co., died at his home in Wethersfield, 
Conn., on Jan. 3 after some months of 
illness. Mr. Cherry was born at Pitts- 
burgh Jan. 2, 1875, received his educa- 
tion at the public schools there and at 
Western University. He began his 
business career with the Crucible Steel 
Co. in Pittsburgh. In 1919 he moved to 
Chicago, where he represented the Dia- 
mond Power Specialties Co. and the 
Roto Co., remaining there until 1917, 
when he was called as general sales 
manager of the Roto Co. The follow- 
ing year he was elected president, in 
which capacity he served up to his 
death. A man of quiet temperament, 
he nevertheless took a keen interest in 
the affairs of the personnel of the com- 
pany. He was a member of the A. S. 
M. E., the Hartford Engineer’s Club 
and other organizations. 




















Personal Mention 





Benjamin B. Hood, son of O. P. Hood 
of the Bureau of Mines, has been made 
chief engineer of the American Chain 
Co., Bridgeport, Conn. 

C. M. Allen, professor of hydraulic 
engineering at Worcester Polytechnic 
Institute, Worcester, Mass., and I. A. 
Winter, hydraulic engineer employed by 
the Alabama Power Co., received the 
James Laurie Prize for a paper on 
“Comparative Tests on Experimental 
Draft-Tubes.” 


( Society Affairs 


The Metropolitan Section of the 
A.S.M.E. will organize a Petroleum 
Section on Jan. 28. 

The Association of Municipal Elec- 
trical Utilities will hold its annual con- 
vention at King Edward Hotel, Toronto, 
Jan. 28-29. 

The San Francisco Section of the 
A.S.M.E, will hold a joint meeting with 
the American Electro-Chemical Society 
on Jan. 29. The subject will be “Corro- 
sion,” by F. H. Cherry. 























Coming Conventions 


American Boiler Manufacturers As- 


sociation. H. N. Covell, 191 Dike- 
man St., Brooklyn, N. Y. Mid- 
winter meeting at Cleveland on 
Feb. 12. 

American Ceramic Society. R. C. 
Purdy, Lord Hall, Ohio State Uni- 
versity, Columbus, Ohio. Conven- 
tion at Columbus, Ohio, Feb. 16-21. 

American Institute of Electrical En- 
gineers. F. L. Hutchinson, 29 West 
39th St., New York City. Mid- 
winter convention at New York 
City, Feb. 9-13. 

American Institute of Mining and 
Metallurgical Engineers. .. 
Sharpless, 29 West 39th St., New 
York City. Annual meeting at 
New York City, Feb. 16-19. 

American Society for Testing Mate- 
rials. C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. Annual meet- 
ing at Atlantic City, N. J., June 
22-26. 

American Society of Heating and 
Ventilating Engineers. 4 fa 
Houghten, 33 West 29th St., New 
York City. Annual meeting at Bos- 
ton, Jan. 28-30. 

American Society of Mechanical En- 
gineers—Calvin W. Rice, 29 West 
39th St., New York City. Spring 
==. at Milwaukee, Wis., May 

American Water Works Association. 
W. N. Niesley, 170 Broadway, New 
York City. Convention at Louis- 
ville, Apr. 27-May 3 

Canadian Association of Stationary 
Engineers. Geo. J. Soucy, 48 Moore 
Ave., Toronto, Ont., Secy. Conven- 
tion at Windsor, R. M. McLaren, 
160 Doorcourt Rd., Toronto, Ont., 
June 29-July 1. : 

Engineering Institute of Canada. 
Fraser S. Keith, 176 Mansfield St., 
Montreal, Que. Annual meeting at 
Montreal, Que., Jan. 27-29. 

Exposition of Inventions—American 
Institute, E. W. Bartlett, 47 West 
34th St., New York City. Exposi- 
tion at Engineering Societies 
Bldg., 29 West 39th St., New York 
City, April 27 to May 2. 

Iowa Engineering Society. a. os 
Dodds, Box 202, Ames, Iowa. Con- 
vention at Des Moines, Iowa, Jan. 
27-30. 

Master Boiler Makers Association. 
H. D. Vought, 26 Cortlandt St., 
New York City. Convention at 
Chicago, May 19-22. 

National Association of Station- 
ary Engineers. F.-W. Raven, 417 
South Dearborn St., Chicago, Ill. 
National convention and _ exhibi- 
tion at St. Paul, Minn., Aug. 
31-Sept. 4. Annual conventions 
and exhibitions of state associa- 
tions are scheduled as follows: 
Pennsylvania Association at Pitts- 
burgh, Pa., May 15-16. Frank J. 
McCarron, 3647 North 11th St., 
Philadelphia, Pa. Wisconsin Asso- 
ciation at Milwaukee, May 18-22. 
F. W. Horn, 256 29th St., Mil- 
waukee, Wis. New Jersey As- 
sociation at Atlantic City, June 
4-8. H. W. Vail, 1244 Park Ave., 
Plainfield, N. J. New York Asso- 
ciation at New York City, June 
11-13, W. T. Meinzer, 3rd St., near 
Warburton, Bayside, L. I. New 
England States Association at Wor- 
cester, Mass., June 18-20. F. L. 
Tyler, 32 Briggs St., Taunton, 
Mass. Ohio Association at Middle- 
ton, Ohio, June 18-20. T. S. Gar- 
rett, 2622 East Second St., Dayton, 
Ohio. Connecticut Association at 
New Haven, June 25-27. George 
F. Klopfer, 30 East Pearl St., New 
Haven. Minnesota Association at 
St. Paul, Aug. 24-28. C. A. Nel- 
son, 800 22nd Ave., Minneapolis, 
Minn. 

National Electric Light Association. 
M. H. Aylesworth, 29 West 39th 
St., New York City. Annual con- 
vention at San Francisco, June 
15-20. 

Society of Industrial Engineers. 
George C. Dent, 608 South Dear- 
born St., Chicago, National con- 
vention at Hotel Winton, Cleve- 
land, Ohio, May 6-8. 

Western Association of Electrical In- 
spectors. G. M. Miller, 1304 South 
7th St., Louisville, Ky. Annual 
convention at the Brown Hotel, 
Louisville, Ky., Jan. 27-28. 





Trade Catalogs | 














Cement, Firebrick—Botfield Refrac- 
tories Co., Swanson & Clymer Sts., 
Philadelphia, Pa. Booklet describing 
the merits of “Adament” firebrick 
cement. 


Cutters, Boiler Tube—The Lagonda 
Manufacturing Co., Springfield, Ohio. 
Bulletin T-4 describes these cutters with 
adequate illustrations and a list of re- 
pair parts for them. 


Burners—W. S. Ray Manufacturing 
Co., Inc., San Francisco, Calif. Cata- 
log “H,” describes the rotary fuel-oil 
burners for high-pressure installations 
for stationary and marine boilers. 
Cross-sections of the burner, illustra- 
tions of the parts and pictures of in- 
stallations are included. Catalog “L” 
covers rotary fuel-oil burners for low- 
pressure boilers, furnaces and special 
industrial uses. [Illustrations of this 
type of burner and several installations 
are shown. 





Fuel Prices 











COAL 


The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine run except 
Pittsburgh gas slack (Coal Age): 


Bituminous, Market Jan. 19, 
Net Tons Quoting 1925 
Pool 1. . New York... $2.50@$3.00 
Smokeless. .. Boston. 1.39 
Clearfield. ..... Boston. 1.75@ 2 20 
Somerset. . Boston. 1.90@ 2.35 
Kanawha...... Columbus .... 1.50@ 1.70 
Hocking......... Columbus. 1.50@ 1.75 
Pittsburgh... .. Pittsburgh 1.90@ 2.00 
Pittsburgh gas 

slack. . .... Pittsburgh 1.50 
Franklin, Ill...... Chicago acaet 2.25@ 2.50 
Central, Ill..... Chicago 2.15@ 2.25 
Ind. 4th Vein.... Chicago 2.25@ 2.50 
West Ky. Louisville... ... 1.35@ 1.75 
S. E. Ky.. . Louisville. ..... 1.25@ 1.75 
Big Seam........ Birmingham..... 1.25@ 1.75 
Anthracite 
Gross Tons 
Buckwheat No.1. New York...... $2. 25@$3.15 
Buckwheat No. 1. Philadelphia... . . 2.50@ 3.00 
Birdseye. . . New York...... 1.40@ 1.65 

FUEL OIL 


New York—Jan. 15, light oil, tank- 
car lots; 28@34 deg. Baumé, 54c. per 
gal.; 36@40 deg., 5c. per gal., f.o.b. 
Bayonne, N. J. 

St. Louis—Jan. 13, tank-car lots, 
f.o.b. St. Louis; 24@26 deg., $2.05 per 
bbl.; 26@28 deg., $2.10 per bbl.; 28@ 
30 deg., $2.15 per bbl.; 30@32 deg., 
$2.20 per bbl.; 32@36 deg., gas oil, 5c. 
per gal.; 38@40 deg., 64c. per gal. 

Pittsburgh—Jan. 13, f.o.b. local re- 
finery; 30@34 deg., fuel oil, 54¢. per 
gal.; 36@40 deg., fuel oil, 5fc. per gal. 

Dallas—Jan. 19, f.o.b. local refinery, 
26@30 deg., $1.50 per bbl. 

Philadelphia—Jan. 14, 28@30 deg., 
$2.31@$2.393 per bbl.; 18@22 deg., 
$2.10@$2.162; 13@16 deg., $1.89@ 
$1.953 per bbl. 

Boston—Jan. 19, tank-car lots, f.o.b.; 
heavy oil, 12@14 deg., Baumé, 4.37éc. 
per gal.; light oil, 28@32 deg. Baumé, 
5.374c. per gal. 

Cincinnati—Jan. 13, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baume, 
5ic. per gal.; 26@30 deg., 5Zc. per gal.; 
30@32 deg., 64c. per gal. 
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New Plant Construction 





Ariz., Tombstone—The City approved a 
$25,000 bond issue, for the construction of 
a power and ice plant, including equipment. 
Estimated cost $25,000. J. L. Varmearsch, 
Phoenix, is engineer. 

Ark., Little Rock—G. W. Donaghey, c/o 
Bankers Trust Company Bldg., will build 
a 14 story office building, on 7th St., by 
day labor. Estimated cost $1,000,000. 
Hunter McDonnell, 247 Park Ave., New 
York, is architect. . . 

Calif., Los Angeles—The California 
Crushed Fruit Corporation, 1601 East 16th 
St., plans the construction af a 3-story 
40x80 ft. factory and cold storage plant, 
at 16th St., and Long Beach Blvd. C. E. 
Finkenbinder, 727 Story Bldg., is architect. 

Calif., Los Angeles—The California 
Lutheran Hospital Association, will soon 
receive bids for the construction of a hos- 
pital building, on Hope St. Estimated cost 
$1,250,000. Walker & Eisen, Great Re- 
public Bldg., Los Angeles, are architects. 

Calif., Los Angeles— Los Angeles Gas 
and Electric Co., 645 South Hill St., 
awarded contract for the construction of a 
155x236 ft., substation, on Velasco St., to 
Db. P. Robinson & Co., Union Oil Bldg. 


Conn., Putnam—Tait Brothers, 134 Cass 
St., Springfield, Mass., plan the construc- 
tion of a refrigerating plant, for the manu- 
facture of ice cream. Estimated cost 
$20,000. Architect not selected. 

Conn., Rainbow — The Stanley Works, 
New Britain, Conn., plan the construction 
of a power plant, including artificial lake 
and dam, adjacent to the Farmington 
River waterway, with a capacity of 8,000 
kw. Estimated cost $1,000,000. 

La., Jonesville — The Town plans an 
election, Jan. 27, to vote on $40,000 bonds 
for combined waterworks and electric light 
systems. F. P. Joseph is consulting en- 
gineer. 

Mass., Boston—The Eastern Steam 
Laundry, awarded contract for the con- 
struction of a boiler house and garage, on 
941 Massachusetts Ave., to McNally Greene 
& Co., Farmington. Estimated cost $70,000. 


Mass., Everett— The city has _ been 
granted a permit to appropriate 50 cu.ft. 
of water from the Sultan River, for use of 
city water supply. Estimated cost $800,000. 


Mich., Detroit—The Dept. of Purchases 
and Supplies, 710 Marquette Bldg., Frank 
M. Meyer, Comr. will receive bids until 
Jan. 27, for 2 portable gasoline driven air 
compressors. 


Mich., Detroit—The Michigan Central 
R.R. Co., B. A. Aikens, Pur. Agt., Michigan 
Central Terminal, Detroit, will receive bids 
until January 27, for 1 2,000 kw motor 
generator set installed complete in the 
Michigan Central R.R. substation. 


Mich., Detroit— The Public Lighting 
Commission, East Atwater St., awarded 
contract for furnishing and _ installing, 
powdered coal equipment, for new munic- 
ipal power plant, to Combustion Engineer- 
ing Corporation, 11 Broadway, New York, 
$327,861, also furnishing and installing coal 
handling equipment, including conveyors, 


Mich., Detroit—The Supt. of Lighthouses, 
645 Randolph St., Lawyers Bldg., Room 
900, will receive bids until February 2, for 
2 oil engine-driven air compressors. 

Mich., Pontiac—R. & M. Grindley, 1112 
lirst National Bank, Detroit, plans the 
construction of an 8 story, 120x140 ft., 
hotel building, including steam heating 
equipment, on East Huron St. Murphy & 
Burns, 3456 Cass Ave., Detroit, are archi- 
tects. 

Mo., Higginsville— The city will soon 
take bids for 2 pumps, 500 gpm., at 40 ft., 
head, 10 hp., motor driven, for water works. 

Mo., St. Louis—The City has retained H. 
Guy Study, Arcade Bldg., to prepare plans 
for the construction of buildings to be in- 
cluded in the new water works group, at 
Howards Bend, St. Louis County, on the 
Missouri River. The plans include a large 
pumping station, coagulant plant, filter 
plant, head house, boiler house, gate house, 
ete. Estimated cost $750,000. E. E. Wall 
is water commissioner. 

Mo., St. Louis—The Laclede Gas Light 
Co., 11th and Olive Sts., program for 1925 
includes improvement of various stations, 
and installation of boilers, pumps, ete. 
Total estimated cost $3,000,000. 


Neb., Holdredge—The City, I. Anderson, 
Clk., will receive bids until February 2, for 
light and power equipment, including one 
engine direct connected to a 438 kva, 350 
kw. at 80% power factor, 2,300 v., 60 cycle, 
3 phase generator, with wiring, switch- 
board equipment, fittings, piping, founda- 
tions, etc. 

N. J., Hoboken—F. Jefferson, 501 8th St., 
in the market for a 100-150 ft., belted com- 
pressor, 50 hp. a.c. double drum hoist. 


New York—The Board of Water Commis- 
sioners of the Fairview Water District, H. 
Merriman, Secy., at office of town clerk of 
Town of Greenburgh, 19 North Broadway, 
Tarrytown, will receive bids, until Febru- 
ary 6, for the construction of a water sup- 
ply system consisting of a pumping station 
equipment, mains, 400,000 gal. water tank, 
etc, 

N. Y¥., New York— The Central Park 
West Improvement Co., c/o H. Wolff, 30 
East 23d St., Archt., is having plans pre- 
pared for the construction of a 9 story 
apartment house, at 15 West 65th St. Es- 
timated cost $800,000. 


N. Y¥., New York—The Equitable Trust 
Co., 37 Wall St., awarded contract for the 
construction of a 34 story office building, 
at 15 Broad St., to Thompson Starrett Co., 
49 Wall St., New York. Estimated cost 
$12,000,000. 

N. ¥., New York—The Esthetic Building 
Corporation, c/o Seelig & Finkelstein, 44 
Court St., Archts. & Engrs., will build a 
12 story office and store building, on 
Joralemon St. Work will be done by 
separate contracts under the supervision 
of the architects. Estimated cost $1,500,000. 

N. Y., New York—M. T. K. Building Co., 
c/o Rotholz and Godden, 311 Lenox Ave., 
Archts., are having plans prepared for the 
construction of a 6 story apartment house 
on East 176th St. Estimated cost $600,000. 


N. C., Siler City—The Bd. of Aldermen 
and J. S. Wrenn, Mayor, will receive bids 
for the construction of a 200,000 gal. 
reservoir, 100,000 gal. tank and tower, 
sewage disposal plant, pump house, and 
pumping equipment, etc. Spoon and Lewis, 
American Bank Bldg., Greensboro, are 
engineers. 

N. D., Valley City—The City, c/o O. N. 
Bergman, Supt. Electric Light and Water 
Works, awarded the contract for furnish- 
ing and installing 1,000 kw turbo generator, 
ete., to J. G. Robertson, 2542 University 
Ave., St. Paul, Minn., $54,145. 


O., Cincinnati—Robert A. Casey Realty 
Co., Pickering Bldg., Agents, will build a 
6 story hotel, on Garfield Pl. Estimated 
cost $500,000. Tietig and Lee, 34 West 
Sixth St., are architects. 


Okla., Claremore—The City plans sup- 
ply main, enlarging filter plant, and addi- 
tional pumping equipment. Estimated cost 
$60,000. Burns & McDonnell, 402 Inter- 
state Bldg., Kansas City, Mo., are engi- 
neers. 

Okla., Weleetka—The City is having pre- 
liminary plans prepared for the construc- 
tion of a water softening plant, and raw 
water ice equipment for city plant. Esti- 
mated cost $7,000. F. Harding is engineer. 


Ore., Camas Valley—F. W. Leadbetter, 
795 Park St., Portland, president of com- 
pany recently organized, plans the con- 
struction of a paper mill, on the Columbia 
River, near here, estimated cost $1,000,000. 
Approximately $750,000 will be expended 
for machinery, including boilers, engines, 
ete. B. T. McBain, is general manager and 
engineer. 

Tenn., Milan—The City plans election to 
vote on bond issue for extension of water 
and light plants. Estimated cost $50,000. 

Tex., Brownsville — Cameron County 
Water Improvement Co., Dist. No. 4 will 
soon receive bids for head walls, siphons, 
pumping station, pumper, engine, etc., for 
part of the Cameron Irrigation Project. 
Estimated cost $40,000. A. E. Anderson, 
Brownsville, is engineer. 


Tex., Claude—The City, G. D. Caldwell, 
Secy., will receive bids until January 28, 
for the construction of a complete water- 
works system, electric light extensions, and 
ice plant improvements. John T. King is 
Mayor. 

Tex., Houston—Brickey & Brickey, State 
Natl. Bank, Archts., are preparing plans 
for the construction of a 10 story apart- 
ment. Estimated cost $2,000,000. Owner's 
name withheld. 


Tex., Houston—The City, O. F. Holcombe, 
Mayor, plans an election to vote bonds for 
the construction of a reservoir, 2 pumping 
plants and equipment. Estimated cost 
$500,000. J. C. MceVea is city engineer. 


Tex., Houston—Plaza Apartment Hotel 
Co., c/o W. W. Hoover, Secy., Natl. Bond 
and Mortgage Co., awarded contract for 
the construction of an 8 story apartment 
to Southwest Construction Co., West Bldg. 
Estimated cost $1,250,000. 


Tex., Houston—The Rice Hotel Co., N. 
E. Meadows, Pres., having plans prepared 
for the construction of a 16 story addi- 
tion to the Rice Hotel, at Main and Texas 
Sts. Estimated cost $1,000,000. A. C. Finn, 
Bank Manufacturing Bldg., Dallas, Texas, 
is architect. 


Tex., McAllen—Carroll College, has post- 
poned the opening of bids, Jan. 10, for the 
construction of college buildings, including 
a power house, and all bids will be returned 
to bidders unopened. Plans are to be re- 
vised and new bids called for within 60 
days. H. P. Smith, National Bank of Com- 
merce Bldg., San Antonio, is architect. 


Tex., San Antonio—San Antonio Public 
Service Co. is having surveys and plans 
made for a power plant to include dynamos, 
engines, boilers, etc., also plans power lines 
and underground power circuits. Estimated 
cost $210,000 and $400,000, respectively. E. 
H. Kiger is vice-president and general man- 
ager. 

Tex., San Antonio—M. Stern, H. & J. 
Oppenheimer, A. Kronkosky, and others, 
are having preliminary sketches made for 
the construction of an 8 story office build- 
ing, on Commerce and Marys Sts. _Esti- 
mated cost $750,000. Architect not 
selected. 


Va., Virginia Beach—Virginia Beach 
Hotel Corporation, is having plans pre- 
pared for the construction of a 321 room 
hotel. Estimated cost $1,800,000. McLana- 
han & Beaker, Bellevue Ct. Bldg., Phila., 
Pa., are architects. 


Wis., Iron River—The Iron River Pack- 
ing Co., c/o D. J. Fitzgerald, 722 Werle 
Ave., Wausau, plans the construction of a 
cannery, warehouse, and 28x30 ft. boiler 
house, including machinery and conveyors. 
Estimated cost $60,000. Private plans. 


Wis., Milwaukee—The Everpure Ice Co., 
1500 Walnut St., will soon take bids, for 
the construction of an addition to ice 
manufacturing plant, including ice making 
machinery, on Walnut St. Estimated cost 
$40,000. G. B. Wright Co., 103 Marquette 
Bldg., Detroit, Mich., is engineer. 

Wis., Oconto Falls—The Union Manufac- 
turing Co., having plans prepared for the 
construction of a hydroelectric power plant, 
to develop 3,000 hp. on the Oconto River, 
4 mile from here. Estimated cost $300,000 

. G. Moon, c/o Marinette & Menominee 
Paper Co., Marinette, is engineer. 

Wis., Waupaeca—The Waupaca Pure 
Food Co., c/o D. J. Fitzgerald, 722 Werle 
Ave., Wausau, Wis., plans the construction 
of a cannery, warehouse and 24x40 ft. 
boiler house, including machinery and con- 
veyors. Estimated cost $50,000. Private 
plans. 

Virgin Island, St. Thomas — Bureau of 
Yards and Docks, Navy Dept., Washington, 
D. C., will receive bids until February 11, 
for 1 oil engine. (Spec. 5062.) 

Ont., St. Catherine—The City, A. Milne. 
City Hall, Engr., will receive bids early in 
February, for the construction of a filtra 
tion plant, capacity 2,000,000 gals. per day, 
including pumps, motors, ete. Estimated 
cost $150,000. 


Ont., Tilbury — Michigan Central Rail- 
road, c/o A. Leslie, Michigan Central R.R., 
St. Thomas, Engr., plans the construction 
of water systems between tracks so that 
trains may fill, without stopping; pumpin° 
equipment will be required. Estimated 
cost $30,000. 

Ont., Toronto — The ratepayers at a 
civic election authorized the expenditure 
of $14,000,000, for the construction of a 
duplicate water works, with capacity of 70,- 
000,000 gal. per day. Plans include 1 or 
2 72 in. intakes about 3,000 ft. long, cen- 
trifugal three stage electric pumps, steam 
turbines, boilers, stokers, coal handling ma- 
chinery, chlorination plant, filters, pump- 
houses, reservoir, ete. R. C. Harris, City 
Hall, is engineer. 




















